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TEE WORK OF THE UNITED STATES BUREAU oF Mines? 


The United States Bureau of Mines frequently receives requests for in- 
formation regarding the details of its organization and the nature of its activ- 
ities. In resnvonse to such an inquiry a series of artiéles outlining the work 
of the bureau as a whole and of its different divisions was prepared and pub- 
lished in the United States Daily, Washington, D. ¢., during November, 1929. 
These articles are reprinted here. in the hope that they may assist in giving the 
public a more complete understanding of the aims and purposes of. the bureau and 
the methods by which it is Iaboring for the attainment of safer conditions and 
more efficient pene in Americen mineral industries. - 


An index of these articles, with the dates. of ‘their ese es in the 
United States a is given RErOes 


- Page 
Sartety: and Efficiency in sate modtexea by Pedaral senelivgs: 

by Scott. Turner,. Director,. November 6..... : a 
Vastes in Mineral Industry Reduced by Research Work, by - 

Scott Turner, Director, November 7 . .. +... -ec«cvcesee ee 6 
Information on Mining Methods Distributed by Federal Service, 

by C. W. Wright, Chief Engineer, Mining Division, November 8 .. 10 
YVaste Reduced by Imorovement in Methods of Refining Minerals, 

by A. C. Fieldner, Chief Engineer, Experiment Stations Division, 

NOVSMBCP Oo aks, ie ig Bh car ee hs RE los a He le) we Hw oe 
Problems of Petrolewm Industry Solved Through Federal Studies, 

by H. C. Fowler, Acting Chief Engineer, Petroleum and Natural Gas 

Division, November ll . . 2... 1 0 ee ee eee te ew tw wt ww «(LG 
Waste of Gas and Oil Reduced by Study of Production Methods, 

by H. C. Fowler, Acting Chief Engineer, Petroleum and Natural Gas 

Division, November 12. .... +. -«-e- S eoces We e+e es en a 
Helium Production Developed at Plants of Bureau of Mines, by 

Andrew Stewart, Assistant Chief Engineer, Helium Division, Novem- 

Wer 1G. i. @ be Bice. des be ae Sn a Ee eS: URE 
Safety of Miners is Promoted By Research on Explosives, by 
Charles EB. Monroe, Chief Explosives Chemist, November 14 .... 24 
Exoerimental Mine is Maintained for Study of Accident Pre- 
vention, by George S. Rice, Chief Mining Engineer, November 15 . 27 
Current Information Provided on Conditions in Coal Industry, 
by C. P. White, Head of the Coal Division, November 16 ...... SO 


1 - The Bureau of Mines will welcome reprinting of this paper, provided the fol- 
lowing footnote acknowledgment is used: "Reprinted from U. S. Bureau of 
Mines Information Circular 6257." 
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statistics of Mineral [Industry Compiled for Guidance of 
Trade, by Frank J. Katz, Chief Engineer, Division of Mineral 
Statistics, November 18 ..... a a ee ie tae Jee ke 
Economic Data on Oil Industry Provided by Federal Sur- 
veys, by BE. B. Swanson, Acting Chief Economist, Petroleum 
Economics Division, November 19 . . . 2. « «© »- 1» es we eo ew ee 
Uses Developed for Rare Metals and for Noarmetallic Min- 
erals, by Paul M. Tyler, Acting Chief Engineer, Pare Metals 
and ‘Jonmetals Division, November 20"-.". « 2 2. 2 « 2 2 26 © 
Record of Output and Resources of Metals is Kept to Aid 
Industry, by C. E. Julihn, Chief Engineer, Common Metals Di- 
VISLON,. DOVEMDEr Ol. .% 4: we i.e. B-~ See a Bree ws. Wace Wee eS 
Health of Workers in Mines Promoted by Federal Service, 
by R. R. Sayers, Chief Surgeon, November 22 . . « « « ee « e 
Safety in Mining is Fostered by Instruction of Workmen, 


by Daniel Harrington, Chief Engineer, Safety Division, Novem— 


WEL Oo <6 ie, Hh. Be Gwe Tes Ae dee Ge Eee eS Sr eS e ©«.ee 
information on Safe Practices Distributed to “tine Oper- 
ators, by Daniel Harrington, Chief ingineer, Safety Division, 
NOVEMDCY 20 6. 4.6: 6 i SS A ge ay ne, a6 ae ee 
Information on Efficient Mining Given in Federal Publi- 
cations, by John A. Davis, Chief Engineer, Information Divi- 
Sion, November 26 ..... Bo aoe ee er ee 


.  -M&achinery in Mines -is Tested to Insure Safety of Vorkmen, 
by Rudolph Kudlick, Acting Chief Engineer, Mechanical Division, 
November 27’ e e e e e ee e ‘e @ e @ e ® e e e e ee @ e e e e ©. 
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SAFETY AND’ EFFICIENCY ay. MINING FOSTERED BY FEDERAL SERVICES 


Investigations Conducted by Bureau of Mines ti to > Safeguard 
Health o of jorkers and to Aid Industry 


By Scott Turner, 
Director — 


The United States Bureau of Mines is entrusted with two broad general 
lines of investigation: The condugt of studies’ looking toward bringing about 
safer and more healthful conditions’ among workers in the mineral industries; 
and the study of new and improved methods for mining, treatment and utilization 
of the numerous mineral materials essential to the welfare of mankind. 


The mining, quarrying, metallurgical, and oil and gas industries of 
the Nation sive employment to well over 2,000,000 men, who, with their depend- 
ents, number some 10,000,000 or 11,000,900 of our citizens, so that it is man- 
ifest that the Bureau's investigations designed to improve the working condi- 
tions of this great group of citizenry are of a highly important nature. 


The Bureau of Mines has no legal authority to compel the adoption of 
its health end safety ‘recommendations, the regulation of mining operations being 
generally one of State rather than Federal jurisdiction. 


The Bureau's woric is of an investigative and educational nature, and 
it relies unon the cooperation of the various State mining departments and the 
mining industry to make its findings effective in the betterment of conditions. 


| The magnitude of the mining industry of the United States is perhaps 
not generally appreciated by the public. ‘The value of the anmal production of 
the prinary mineral industries of the tnited States, including metallurgical 
works and oil refining, amounts to approximately $8,300, 000, 000. 7 


But this figure tells only part of the story. Many other acueactur. 
ing industries devend on the mines for their raw ‘materials, The additional 
values created by the metal-working industries and others fabricating minerals 
over the cost of raw materials .amount to another u8s 500; ,000, 000. 


Thus the total wealth created annually by the mines and the mineral 
using industries amounts to about $17,000,000,000. The raw products of the 
mines constitute 51 ver cent of the revenue-freight tonnage of the Nation's 
railroads. Manufactures of raw minerals, such as gasoline, iron and steel pro- 
ducts, cement, clay products, etc., contribute 14 ver cent of the tonnage, s0 
that the mineral industries contribute 65 per cent or approximately two-thirds, 
of all. the ac tonnage moving over the country's network of rail- 
ways.. 


| The United States, with but 6 per = ot the world's population, pro- 
duces 40 ver cent of the world's aluminun, 60 per cent of the world's smelter 
copper, Sl ver cent of the vig iron, 45 per cent’ of the smelter zinc, 39 per 
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cent of the coal, .71 per cent of the vetrolewm, 38 ver cent.of the vhosvhate, 
and 70 per cent of the world's sulvhur, Scores of useful minerals are produced 
in the United States, and there are very fey mineral materials essential to tie 
welfare of humanity that are not found to some extent within our borders. 


From the facts above outlined, it will be seen that the Bureau's task 
of studying ways and means for advancing the technique of the mumerous and var- 
ied eares and allied industries is no small one. 


At the present time, the Bureauseis conducting more than 300 investiga~ 
tions, covering a wide variety of problems, all. having the general aim of con- 
serving the Nation's irreplaceable mineral resources and bettering the condi- 
tions of the army of workers which the mineral industries emoloy. 


_ The Bureau of Mines was established in the Department of the [Interior 
on July 1, 1910, by act of Congress (S56 Stat. 369), and was transferred by Ex- 
ecutive Order to the Department of Commerce on July 1, 1925. 


For the fiscal year ending June 30, 1930, Congress has apnropriated 
for wor: to be conducted by the Bureau of Mines the sum of $2,274,670, of which 
$170,800 is for helium investigations and the procurement of helium for mili- 

tary and naval purposes, and $2,103,870 is for the regular work of the Bureau, 
- guch as investigating causes and methods of prevention of mine accidents; oper— 
ating mine rescue cars and safety stations; investigating mining methods and 
conditions, the use of exslosives and electricity in mines, the testing of fuels, 
the mining, »renaration, treatment and utilization of ores and minerals; also, 
oil, gas, and oil-shale investigations, maintenance of 11 mining experiment sta- 
tions, and investigations for improvement of health and sanitation in mining; 
for studying the economics of mineral industries, overating the Government Iuvel 
Yards, and investigating potash devosits; for salaries of an administrative, 
clerical, and scientific force, for office facilities, and travel expenses. 

In addition, $78,000 is provided for issuing publications on the results of 
the Bureau's work. 


As the work of the Bureau falls into four vrincipal classes, (1) ad- 
ministrative, (2) scientific, (3) humanitarian, and (4) economic, it is organ- 
ized in four branches, centering under the office of the director, as follows: 
(1) Technologic Branch, (2) Economic Branch, (3) Health and Safety Branch, and 
(4) Administrative Branch. 


The bulk of the Bureau's investigative activities is performed by the 
Technologic Branch, vhich. includes seven divisions. The Mechanical Division 
conducts studies deal ing with the efficient orenaration and use of fuels, and 
investigates and tests electrical and other mining machinery and equipment. 


The Bureau was a pioneer in the study of the fundamentals of fuel 
combustion and the transmission of heat, and its studies have contributed great— 
ly to knowledge of combustion of coal and to designing of boiler furnaces. The 
Bureau has conducted tests of hundreds of coals from the different districts 
to. determine their Breomines gas-producing, c coking and briquetting qualities. 
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The testing of electrical appliances submitted voluntarily by manu- 
facturers of mining equipment has- resulted in developing. an-.extensive list of 
mine lamps, coal-mining machines and other mining equinment which is far safer 
for use in explosive atmosnheres than other types. of equipment. 


The work of the Mining Division relates principally to the develov- 
ment of improvements in mining methods, with the odject of reducing loss and 
waste in mining, and preventing accidents. . the investigations of the division 
include such matters as drilling and blasting, loading of ore and coal, mine 
timbering, breaking and handling of.ore, mine ventilation, underground transpor- 
tation, mine sampling methods, efficiency. of mine labor, and mine costs. | 


In the effort to develop domestic sources of potash aa to make Amer— 
ican farmers independent of foreign domination of this. ‘essential fertilizer ma-_ 
terial, the Mining Division is drilling holes in: New. Mexico and Texas, where 
beds of potash-bearing | salts have been Zound. 


the Ixvlosives Division teats eolegivee ies determine their suitability 
for use in gassy or dusty coal mines, studies the ingredients of explosives, and 
investigates the methods of HAR GL IN Es. ea and » #yonane explosives for mining 
operations,. 


pide. 80 per. cent of the total quantity of explosives sold and. 
used in the United States is consumed by the mining and quarrying industries. 
One of the greatest factors in the campaign for »reventing accidents in coal 
mines is the work of determining ae of cee eevee under 
the guidance of “BS. Bureau. 

The bebesisen and Natural Gas Divi sion is weer numerous problems 
of vital importance to all of the oil and refining operators in the United 
States. The objective of the Bureau's technologic research on pétroleum and | 
natural gas is toward eliminating waste, promoting.economic methods of control- 
ling »nroduction, and determining better and more efficient ways of manufactur- 
ing and utilizing products, with a view of conserving petroleum and natural gas, 
irreplaceable resources, essential in time of peace and invaluable in time of 
War o tee a ee, A A ae eee 


One vroblem of the greatest importance is devising new or improved 
methods of production, whereby more than 20-per cent of the oil in reservoir 7 
sands can be recovered, ‘The Bureau has pointed the way toward improvements in 
drilling methods, especially by the use of md fluid and cement for the control 
of underground waters, which have saved billions of cubic feet of natural gas 
and millions a barrels of ole 


BY neenotne evaporation losses ‘in storage and pive-line systems, 
millions of gallons of gasoline have been saved. The oil and gas industries 
have their own particular hazards, and the Bureau has extended its safety One 


to these industries. 
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WASTES IN MINERAL INDUSTRY REDUCED BY RESEARCH WORK 


Refining Processes, s, Mining Methods, and Distrioution 
| Studie ed i by Federal Specialists 


By Scott Turner, 
Director 


The Metallurgical Division of the Bureau of Mines 4s conducting m- 
merous investigations looking toward the recovery of metals from comolex or 
low-grade ores that otherwise could not be worlced profitably. 


The Dureau has taken an active part in the technologic progress in 
the metallurgical industries, and, through its investigative work, constantly 
seeks to focus the attention of the industry upon wasteful or inefficient, prac- 
tice, to point out improvements, and ‘bo obtain the cooperation of producers in 
adopting better methods eee into use more efficient devices. 


Among the more important studies now under way are the physical chem 
istry of steel making, the crushing and grinding of ore, flotation fundamentals, 
reactions in the blast furnace, specific heats and heats of formation of dxides 
and sulphides, rates of reactions of various metallurgical materials, solubil- 
ity studies, etc. All of these problems are basic in the industries to which 
they avvly. | 


The Bureau is working on the develovment of methods which can be ap- 
plied to the production of manganose from low-grade domestic deposits. A sig- 
nificant research is the application of methods originally devised for the 
study of the interior of iron blast furnaces to similar exploration in lead 
furnaces. Under the vrovisions of recent legislation, an extensive program of 
research has been undertaken looking to the commercial utilization of the pot- 
ash content of polyhalite, leucite, alunite, greensand, and other materials of 
which the United States has extensive resources. 


The Exveriment Stations Division controls ‘and coordinates the work 
of the different stations. ‘he Bureau's largest experiment station, situated 
at Pittsburgh, is chiefly engaged on investigations relating to coal and coal 
mining, health of miners, prevention of mine accidents, studies in iron and 
steel metallurgy, and.on helium. Nearby at Bruceton, Pa., is the exper imental 
mine and the exnlosives—testing station of the Bureau. 


The next largest station, at Bartlesville, Ckla,, is devoted to netrol- 
eum; the station at Berkeley, Calif., deals with metallurgical chemistry; at 
Reno, Nev., with rare and precicus metals; at Tucson, Ariz., with low-grade ores, 
especially copner; at Seattle, Wash., mining and utilization of coals, ores and 
minerals of the Worthnvest; at Minneapolis, ifinn., with beneficiation and smelt— 
ing of iron and man;anese ores of the Great Lakes Region; at Tuscaloosa, Ala, 
vith coal and iron problems of the South; at Rolla, Mo., with waste in the lead 
and zinc industries of the Mississippi Valley; at Salt Lake City, Utah, with 
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treatment of Sigaseraae ores of zinc and leed: at New Brunswick, Ne Jes with - pro- 
duction and use of pOveNe ee manereres oe 

‘the Bureau, ee its: sel tux. oie ica, ieetense: “pail, and onerates 
the new helium-productioyn plant at Soney,:near Amarillo, Tex., and also conducts 
fundamental research in :the physics and aireqtistry of pane rare non-inflammable 
gas useful in the safe operation of dirigibles. 


Tne operation of the new Amarillo helium olant has assured the conser- 
vation for the Army and Navy of.‘the only mown: helium—bearing natural gas field 
in the world of any magnitude. -It is now’ “definitely indicated that helium can 
be produced by. the Bureau, in any quantities required, ata price of less than 
half the lowest formerly vaid ne the ever uenNe | 
: ‘The wecaouten Bruch etiecks. ‘ana. apesanietes statietival dete re- 
gavaine the production, distribution, and storaze of the numerous. easential min- 
erals. The results of these statistical and economic studies are widely used 
-: by the. mineral industries. for Re ep ine in touch, with market trends and with the 
solution of business, problems... The Government Fuel Yards purchases and distrib- 
. utes coal at cost’ “tO oes numerous’ ela eds eee in and. near the Distr ict 

of Comune a 6 3 a e : ee ae : sod: 
3 “the Coal. Divieion opiates, industrial: and peer os ene: ae the 
i gear industry. ‘The Division of Mineral Statistics compiles information on pro- 
duction and consumption. of'minerals and on acca CeP Te ‘in. une mineral SP ROUNLE TERS 


ne 2 


The Petroleum Economics Division aaices ‘statistical and seonemie 
studies relating to. the, petroleum; natural gas, and allied industries, and these 
data are Bucks pec? by the aati in. pianins, operations: | 

The Rare. Motels. ana ‘Jomnetals Division. ioe. economic studies and 
disseminates information on a-wide variety of ;minerml industries of the nature 
indicated in its title. The Common Metals Division includes in its field the 
economic aspects of. copper, lead, zinc, gold, eae arouse enone manganese, 
aie seaeictiral tin Pyrite, and: pare | hee 4 ie | 

2 if 

“the ‘Health ea safety Branch incites the apenas Division ana the 

Safety Division. ‘The activities of the Health Division include experimental 
Studies on carbon monoxide, approval of gas masks, analysis of mine. gases, acid 
' goal—mine drainage, toxic, gases:and vapors, causes ef death amang miners, med- 
: ical organization and industrial hygiene, sanitary: surveys of acaras compe. and 
; eo tcheoers ‘of Byecosts sa ovner eer nee amore niger bed a , 

7 " Glose- cseestwtic with the Public Health service. ana health aaa acci~ 
dent senmaed one of various mining and industrial States is leading to improved 
crane hyetente., and mace eenore20ne in ‘he iar’ and. BtETee enguaen nese 


i _ The. Bafety: Division. lepoetioatay: safety in ates aouieta in recovery 
and rescue: work after.mine explosions and fires, trains men in rescue me thods 
and first-aid to the injured, and seeks to advance the general movement for 
greater safety in the mineral industries. Crews of the mine rescue cars and, 
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@ 
stations maintained by the Bureau have given aid at hundreds of disasters, have 
helped to save life and proverty, and have trained more than 365,000 men in 
first-aid of mine-rescue methods. 


The chief value of this work, however, is not so much in the actual 
saving of life or the training of men as in arousing and maintaining interest in 
safety. To widen and advance the interest in safety, the Bureau cooperates in 
the holding of safety contests, gives to mine officials advanced training in 
first-aid and mine-rescue methods, and is Saran its campaign to the petrol- 
eum industry. 


The Administrative Branch, whose chief function is coordinating the 
business of the Bureau, embraces: The Division of Office Administration, which 
includes lezal, accounts, property, personnel, mail and files, and miltigravhing 
sections; the Information Division, having the duty of disseminating information 
obtained as a result of the Bureau's investigations and studies, editing and dis- 
tributing publications, preparing press reports, and replying to general inquiric 
on the Bureau's work. 


| The Bureau has issued, in all, 303 bulletins, 454 technical papers, 356 
miners! circulars, numerous miscellaneous vrinted revorts, and more than 1,000 
short mimeogravhed reports. In addition, more than 3,000 brief papers have been 
issued in technical journals and by cooperative agencies. The annual free distr: 

bution of its vublications. avproximates 500,000 copies, and sales, over 75,000. 
More than 100,000 individual letters of inquiry on mining subjects are answered 
each year. Its library of educational motion pictures, costing over $1,000,000, 
has been contributed by the mining ‘industry are? plans prepared by Bureau engi- 
neers, at small cost to the ev ereeye 7 


In its pechasiete. economic and safety worl:, the Bureau cooverates 
with the War Department, Navy Department, Denartment of Agriculture, Shipping 
Board, Public Health Service, the District of Columbia. municipal government, and 
other Federal agencies. It also cooperates with various State governments, uni- 
versities, technical societies, and civic associations. | 


It has, of course, been suite ‘impossible in the short space available 
to give more than the barest outline of the organization of the Bureau of iiines. 
The work of the different divisions will be eee in greater detail in articles 
that are to follow. 


‘Although the work of the Bureau of Mines bears directly wnon the study 
of the problems of the pied and allied industries, . the results of its investi. 
gations have a much more. far-reaching effect. The Bureau's fuel investigations 
have shown definitely the means of obtaining a greater percentage of power, heat 
or light from a ton of coal, and this information is, of course, invaluable to 
the manufacturing and transportation industries and even to every householder. 


- The Bureau's researches on the physiological effects of mine gases and 
dusts and its investigations of the atmos»heric conditions under which men can 
labor more efficiently in mines. have given results that are being applied in th 
Nation's factories and workshops far removed from any mineral district. 
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The Bureau's studies of better metnods of mining, treatment, and utili- 
zation of the numerous imortant nonmetallic minerals, which enter so largely 
into the construction of buildings, highways and engineering enterprises, have 
afforded information that- leads to better conditions in the life of everyone. 
The Bureau has, through scientific research, helped to assure poser motor-~ 
gasoline supniies and to reduce the cost of: motor fuel. 


In @ hundred other ways it might be pointed out how the results of 
the Bureau's work have tenied to benefit every citizen. Thus, although the work 
actually done by the Bureeu is restricted to the mineral industries, the results 


of the work have aprlicaticns that directly affect the Nation's efficiency and 


the health and happiness of millions of people.: . 
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INFORMATION ON MINING METHODS DISTRIBUTED BY FEDERAL SERVICE 


surveys Are Made of Practices in. Indus ustry and A and Adoption 
of Better Processes Is Fostered 


By Cc. W. Wright, 
Chief Engineer, Mining TayTesOn 


“the eee Division of the Bureau of } Mines is concerned with — | 
problem of bettering conditions ir mining. . The first essential is to lmow as 
well as possible present conditions, and by this is meant the methods ermloyed, 
in the sxploration for mineral deposits, in their development, and in the ex- 
traction of ore, 


Hach mine operator is trying to immrove his mining practice and thus 
reduce costs. Lower costs naturally result in permitting the mining of lower 
grade ores and in increasing the mineral reserves. 


In order to obtain this knowledge of present mining practice and 
costs throughout the United States, as well as in Canada and Mexico, the Mining 
Division has selected certain mines in each district that present interesting 
features, 


In order to get the superintendent or engineer in charge of these 
mines to write a paper describing in detail the results of his operations, he 
is anpointed as a consulting ongineer to the Bureau of Mines and is given an 
outline to aid him in writing his paper. Where time does not permit these en- 
gineers to do this work, one of the engineers of the Mining Division is detailed 
to assist him in preparing the paper for publication, 


The mass of detail as to mining practice and costs obtained in these 
papers forms the basis for separate publications on the various problems in 
mining, such as methods of mine exploration, methods of sampling and estimating 
ore reserves, mining methods and costs, underground haulage, underground mine 
support, mine ventilation, contract and bonus systems, and other minor problems. 


All of these problems are being studied, and the final result will be 
@ series of Bureau of Mines publications on each of these subjects which will 
be a real aid to all metal-mine operators and managers as well as to the mining 
industry. This work is now being extended to the nonmetallic and coal mines 
in order that these operators may benefit from improvements in mining practice 
at the metal mines and vice versa. 


This plan of having these vapers on mining methods prepared by the 
mine managers is not only the most satisfactory but the most economical, as it 
requires only a few Bureau engineers to aid in the work. ‘Their publication in 
the form of Information Circulars is also the most expedient and economical. 


Thus far 25 papers have been issued and 60 are in the course of prep- 
aration. The importance of the work is shown by the interest the mining public 
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is taking in these publications, the hearty supoort by the mining companies, 
the reprinting of the papers by the various mining journals, and the increasing 
demand for copics of the pavers. ; . Site os  &. - 


. Of future importance both to the mining interests and to the men carry- 
ing on research work in the treatment of ores is the supplementary series of 
papers dealing with milling methods and costs now in course of preparation by 
many mill simerintendents throughout the United States. 


A comprehensive outline for pzpers on milling methods has been prepared 
by the Mining Division with tables for the presentation of detailed data on re- 
sults of crushing, grinding, and concentration by gravity, flotation, and leach- 
ing processes, as well as tables showing costs and unit swply consumption. | 


| The work of the Mining Diyision ia the gathering of data and details 
of present mining and milling practice and the dissemination of this data — 
through its information circulars. : Weare 


| The object -of this..work.is to make the Bureau of Mines a clearing 
house of ‘information for the mining industry, where the mine operator may ob- 
tain authentic data on nresent mining practice in the different districts and 


for the various types of mineral deposits. — | 

_ " Besides this gathering and publishing of mining data, the Mining Divi- 
sion is carrying outa thorough investigation of the geophysical methods of 
prospecting and is giving to al] interested.an abstract each month of the papers 
published in the United States and foreign countries on this subject, as well as 
important papers on the results of the field work carried out by the Bureau of 
Mines partiéss 2. 7 — 

| _ Tnis field work is being done to show the relative-value of the dif- 
ferent geophysical methods under: various conditions and as @ guide in the loca- 
tions of mineral deposits. = ss *G | 


The study of ground movements and subsidence at and in the vicinity 
of mines is another important problem that.has been thoroughly investigated in 
the iron and copper mines of Michigan and is now being carried out at the copper 
mines of the Suuthwestern States. — “= 


| Svudies of falls of roof and coai at many of the Amortant coal mines 
in Pennsylvania, West Virginia and.Qnio have been made and confidential reports 
and recommendations given to the mining companies. ‘These studies are now being 
extended in the coal mines of the Western Staves, their object deing to aid the 
operators in lessening the great mumoer of mine accidents due to this cause. 


This research work in geophysical prosvecting, subsidence, falls of 
roof, and ventilation has been of particular interest and value to the mine 
operators, as only men expert in such studies can do the work. ‘These studies 
are a real aid to the mining comanies and have been so recognized by the man- 
azements of the properties where the Bureau of ‘ines engineers have been able 
to give this technical assistance. . | _ | 
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WASTE REDUCED BY IMPROVEMENT IN METHODS OF REFINING MINERALS 


- Bureau of Mines Develops: Processes for bxtracting Higher Per 
Cent of Metal From Ore at Lower ee | 


7 a | By A. Gc: Fieldner, oy 
Chief theineer, si lamacel Bre tLOnS Division 


According to Congressional act, one of the angi sal functions of the 
ee of Mines is to conduct inquiries and scientific and technologic investi- 
~ gations concerning the preparation, treatment, and utilization of mineral sub- 
stances with a view to increasing efficiency and eliminating waste. The objec- 
tives of this act.are of fundamental eee to the cone ane. future oe 
perity of the Nation. , | | 


Our present position in the world scale of prosperity is undoubtedly 
due in large measure .to our wealth of mineral resources. - These. are. béing used 
at a high rate and they are not. replaceable. . . Therefore, it.is of prime import- 
ance that the efficiency of extraction of metals from -their ores be increased 
and the waste in treatment be reduced to the lowest possible amount. 


‘The Metallurgical Division of the Bureau of’ Mines is» concerned with 
this broad problem. Owing to the magnitude of the er ores ‘the work is subdi- 
vided into ferrous and nonferrous metaltuney: ; 


“his paper ‘describes the work of the: puresa of Mines in nonferrous 
metallurey, that is, all the metal ores except iron, which, due to its outstand— 
ing importance, will be described in a sevarate paper. 


In order to avoid duplication of: work. ‘in te ee of Wines and the 
Bureau of Standards it has been agreed that the Bureau of Mines should deal 
with the mining and preparation of ores and the extraction of the metals from 
the ores. ‘The Bureau of Standards deals with vrobiems- relating to the metals 
themselves after they have been produced.and-fabricated into. TON CLUES ar- 
ticles. ae “ 


Under this arrangement these two important bureaus in the Devartment 
of Commerce supplement the work of.each other in the field of metallurgy, but 
in no wise duplicate, even though each bureau has a metallurgical division. 


| The distribution of the Bureau of Mines experiment stations in vari- 
ous parts of the country in direct contact with the mining and metallurgical 
industry is of great advantage in conducting research of preci value in 
cooperation with industry. : : 


The Bureau of Mines has 11 experiment stations located in suitable 
proximity to the mining regions and the metallurgical industries which they 
serve. In addition other field offices and stations are operated bemponss ty 
until the work in the particular district served is comleted. 
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Tie ‘Bureauls work. din nonferrous metal lurey covers the ‘ore dressing, 
milling, and extraction of the finished metals of copper, lead, zinc, gold, 
silver, and manganese, and the less common and rare metals, such as chromium, 
tungsten, molybdenum, platinum, etc. 


Ore dressing research is conducted under the direct supervision of 
the Supervising engineer of the Mississippi Valley Experiment Station, at Rolla, 
_ Mo., and includes studies of milling problems in the Tri-State zinc district of 
Oklahoma, “wansas, and iiissouri, milling of southeast Missouri lead ores, bene- 
ficiation of the low-grade maganiferous ores of the whole United States, bene- 
ficiation of lissouri iron ores, fundamental studies of aa and grinding, 
and flotation fundamentals, 


Typical’ of this work is the research in the southeast Missouri lead 
belt. This region handles 20,000 tons af low-grade ore daily. The low price 
of lead makes it imperative to ‘obtain high recoveries in as efficient a@& manner 
as possible. : 7 , | 

Br close cooperation between the Bureau and the onveratora of fhe dis- 
trict less lead and zinc are lost each year. Changes mace last year in accord- 
ance with Bureau recommendations result in added recoveries of about. $300, 000 
annually. 


Small amounts of manganese are added to steel to make it harde Our 
annual consumption of this metal is about 300,000 tons, of which anproximately 
10 per cent is produced in this country. Hundreds of manganese prospects occur 
in widely scattered localities throughout the United States, although only a 
fer of them are rich enough to be smelted directly. : 


The Bureau of Mines has therefore undertaken a study of these denosits 
at its wiississinpi Valley Experiment Station, Rolla, Mo.; the Rare and Precious 
Metals Experiment Station, Reno, Nev. and tne North Central Experiment Station, 
Minneapolis, iiinn., to find under what methods of treatment the material can be 
made .commercially available. Results to date are very encouraging and show the 
possibility of neers ores of little value into eas a products. 


Wot long aze 10 pounds of metallic copver. was vasted for every tan of 
copper ore mined in the Lake Superior district. . The loss entailed in this im- 
vortant district was therefore tremendous. | | 


; Research by the Bureau of iiines metallurcists and the hearty coopera- 
tion of the overators of the district has reduced this waste to less than two 
pounds per ton of ore, thus effecting a saving of over 10, 000, 000 pounds of 
copper a year. 7 


One of the imoortant first steps in most metallurgical processes is 
the crushing of the ore as mined to a size suitable for treatment. In most 
mills this is an emmirical sten, the material being ground until it is smaller 
than some certain screen size which is usually rather arbitrarily set. . 


Realizing that there must be huge wastes in such a method, the 3ureau 
undertooi an extensive and thorough study of the fundamentals of crushing and 
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grinding:-at its Intermountain Experiment Station, Salt Lake City, Utah. It 

first develoned a method for measuring the work performed. “Applying this method 
in a large vestern mill showed that 45 per ‘cent of the power ‘input of the motor 
was used in grinding, but that 90 per cent of the power was used in producing ma- 
terial finer than necessary, making a useful. efficiency of enous 4 per cent. A 
correction of this. niece will reduce milling costs. 


_ In Wictation the metallurgist has. ‘an extremely valuable tool. Ry add 
oe certain chemicals to a finely. ‘ground ore and tien beating the whole into a 
‘ foam, ‘some minerals will sink to the bottom and others will be caught in the 
froth which can be removed. The Bureau is engaged in carefully studying at its 
Intermountain Experiment Station, Salt Lake City, ‘Utah, just which chemicals 
will best float. different minerals in order to be able to efficiently separate 
| the pneev ion, oper e from some of our complex western ores. 


Apdvonatalievetecy ‘ana smelting ‘studies are naase the suvervision of 
an engineer stationed at the Intermountain Experiment Station, Salt Lake City, 
Utah. These problems include the identification and removal of loss in the 
“milling of precious metals,. cyanide recovery of precious metals associated with 
minor covper values, the recovery of chromium from’ lot--grade ores, the produc- 
tion of manganese from low-grade material by hydrometallurgical means, the re- 
_ covery of the zinc now lost in zinc ferrites, the study of the conditions for 
the ‘vest operation of the lead blast furnace, the leaching of low-grade copper 
ores and tailings, the anrbiaed soe copper and ‘the determination of Ga ae 


a metallurgical constants. 


Génner. in wid ana liver ores has always been Posawdsa as extremely 
detrimental to their treatment. By the use of methods devised by the Bureau of 
Mines at its Tare: and Precious Metals. Experiment Station, Reno, Nev., this im- 
purity need no longer be feared. - Many properties’ “now uae ee es or idle can 
be opened as a ark: of this development. A mo 


| ene ouitGa slaving of ‘metals, to give a éorrosion-resisting aupfade has 
sprung into great prominence in tho last “few years. © Unfortunately, however, the 
raw materials from which this metal is prepared: are imported to this country be- 
ceuse the deposits which we own are too. low-grade to be of commercial interest. 
In order to turn these unutilized deposits into an- economic asset, the Bureau 
of Mines, through its experiment station at Reno, a ppeudyine: eee for the 
poonense BecOvery of chromium from such ores. | 


There are anvils United State’ millions of tons of finely divided tail- 
ings from conper concentrators which contain as muchas 20 nounds of conper per 
ton. Some of this material has proved economically amenable to leaching with 
various chemicals. However, other portions are too finely divided to permit the 
passage of leach liquors.. The Bureau of Mines, at its Southwest Experiment Sta- 
tion, Tucson, Ariz., has been experimeriting on methods for agglomerating such ma- 
terial so that this difficulty. may be overcome.’ The mechanism by which leach 
liquors enter rocks, dissolve the materials and: are ‘removed is likewise being 
studied to find the conditions under which maximum extraction can be obtained 
in a neon oven of time.. 
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Continued progress on the determination by the Pacific Experiment Sta- 
tion, Berkeley, Calif., of the vhysical chemical fundamentals of nonferrous 
metallurgy has resulted inthe present availability of data on more than three- 
fourths of the metallurgically important metals and oxides. 


It can thus be seen that the nonferrous metallurgical research of the 
Bureau of ifines is actually accomplishing the recovery of more metal from ores, 
developing récovery methods for deposits now considered noncommercial, and re- 
ducing costs in procedures now technically satisfactory. 
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PROBLEMS OF PETROLSUM INDUSTRY SOLVED THROUGH FSDORAL STUDIES 


Laboratory and Field Investi tigations Made to Reduce 


+ nt ie SRE comm ee 


Waste of Natural “Gas 3 end Oil 


By H. C. Fowler, 
Acting Chief Engineer, Petroleum ana ‘Watural Gas Division 


The Tureau of Mines received its first gate: -al appropriation for work 
on research relating to petroleum and natural gas for the fiscal year ending 
June 30, 1915. However, several reports were published previously in 1913, 
dealing with special drilling problems and the better utilization of petroleum 
and natural gas. The personnel of the Petroleum Division at the time of its 
establishnent was composed mainly of a chief petroleum technologist and one as- 
sistant. 


The whole field of engineering study in the petroleum industry con- 
fronted the first members of the Petroleum Division. Upon these men rested the 
choice of those »robiems on which to direct concentrated effort in such a way 
that the results of study would reflect the greatest usefulness in conserving 
the natural resources of oil and natural gas end in addition would be broad and 
fundamental in character in order that all misnt benefit by applying the general 
findings to their own svecific conditions. ‘this policy has been followed with- 
out change during the following i5-1/2 years. 


The initial aporovriation of $25,000 for vetrolewm and natural gas 
research has been increased wnt:: the present approvriation (1930) is $232,000. 
For the fiscal years 1923 end 1274, horsver, the swwervision of leases on pub- 
lic lands was under the direction of the Bureau, and to provide for these addi- 
tional activities which were not prima:ily research in cheracter. the total 
appropriation was increased to $05,000 and $517.63Q respectively, for these two 
years. 


In addition to the recurring appropriations, four special sums amount- 
ing in total to approximately $300,000 have been apvroprixted for the erection 
and operation of an exnerimental oil-shale plant ner Rulison, Colo. The in- 
vestigation was coms.eted a:d the plant closed at the end of the fiscal year 
1929. The results of this evecial study of possible sources of sunply of motor 
fuels, which vas ursed by the Navy Department, will be available shortly in 
printed bulletins. 


Of the €8 employes in the Petroleum and Natural Gas Division, approx-— 
imately 55 are technical men enzazed in some nhase of netroleum, natural gas, 
or oil-shale research. 


Tre service rendered by a corps of consulting engineers is of out- 
standing imeortance. Their helpful advice and constructive criticism, based 
unon direct contact with the industry, serve to guide the technslogic work to- 
ward the most useful results. These men in general are former members of the 
Petroleum Division who have attained national and international recognition in 
their snecial field. 
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Tie Petroleum Exneriment Station at Bartlesville, Okcla., in the center 
of the fid-Continent area, is the largest station in the United States devoted 
solely to research on problems of petroleum and natural gas. The station was 
established in 1918 largely through the efforts of the Bartlesville Chamber of 
Commerce, who sumnlied a five-acre brace on land. and $50, G00 for the erection 
of nee fe 


- ‘The State of Oklahoma has cooperated in the maintenance of the station 
and has gradually increased its annual appropriation for this purpose from. 
$12, 500 in 1E28 as $62,500 per annum = ao: 
ne 

Tire enzinserd: of: the ene field sete: Dallas, Tex. , study 
echicia of. re‘osresentative. fields in.Texas, Arkansas, and louisiana. Particular 
attention is being directed:to the: Lore fic. fields of the Permian Basin in Vest 
Texas. ee b: vf ? : ms 

In cooperation with the Conservation Department of the State of Louis-— 
lana, a study elso of the Cotton ‘Valley vool.is being made to conserve the gas 
in the’ dome (of ope structure and utilize it in the vroduction of oil on tne 
flanks, ae TNs ; 


The vetroleum field office of the Rocky Mountain district is maintained 
under cooverative agreement with the University -of Wyoming at Iaramie. The Pa- 
cific Coast netroleum field office is at.San Francisco. Although the.oil-shale 
retortinzg experinents have been commieted, with.more. than 6,000 tons of shale 
charged through the two typical retorts: at‘ the. experimental vlant and:an oil 
recovery of anproximately 150,000 gallons,-further stud: of shale-oil refining 
and treating methods is in progress at the Eoulder oil-shaie laboratory in co- 
operation with the State: of gotonede: 


“In adcition to: eee ae woul edbess of. the tashington office 
answer inquiries ‘of other bureaus, Government:officials, and individuals; serve 
on the Technical. Comittee for Lubricants: and Liquid Fuels of the Federal Speci- . 
fications Board; and study vroblems. relating to petrolew refining along oer 
Atlantic seaboard ain oil Peceveyre? in: ie Anvalachian ¢. sENEeUs = 


Since the ie Division. was @abawrieee: more: thes “A400 technical 
reports have been issued on many phases of the drilling and production, the 
storaze and transvortation, the manufacture and refining, and the better utili- 
zation of »vetroleum and its products. iMenyv of these publications are recognized 
internationally as authoritative treatises, and frequent reference is made to 
them in the technical literature of the petroleua industry. 


It would be impractical in this resume to attempt a discussion of all 
the problems which are included in these publications. In general they are di- 
rected to the elimination of waste and to extending the life of the Nation's pe- 
troleum and natural gas reserves. 


It should be vointed out that actual waste of petroleum, that is, loss 


after the oil is raised to the surface, with the exception of evaporation lossa«# 
is not so outstanding a »roblem as devising orderly »rograms of development, 
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Dre eer ne and’ manufacture based unon sound engineer ing principles. 


| these programs ‘Anclude eines "shut offs" whereby gas, oil, and 
water are confined to their respective strata; control of pressures in wells 
$0 as'to utilize the energy of the gas associated with the oil in such a way 
that the greatest amount of recoverable oil will be obtained; and improvements 
in manufacturing technique BO that higher yields and better grades of refined 
pan will result. 


that there has Seen a great actual wastage of natural gas in the past 
through allowing this valuable source of fuel and energy to escape to the atmos- 
phere from wells ‘is witnessed by one outstanding examole which has been paral- 
leled in many "flush"! fields.’ Engineers have estimated that in the Cronmvell, 
Okla., field alone the average combined initial gas production of 60 wells was 
over two billion cubic feet per day. 


_ . Enough gas was dissipated to the air and lost for all time during the 

eagle vroducing life of the Cromvell fiela to supply the needs of a large city 
for years. Not only was the actual gas lost but the energy stored in the gas 
was not utilized in producing oil. 


In a recent study of the Bureau deal ing with the function of natural 
gas in the production of oil, conclusions are drawn that for 1927, at least. 
20,000,000 barrels of oil’ were left in the sands of the Burbank, Okla... field, 
which might have been recovered with an additional revenue of approximately 
$36,000,000 if'oil and gas had been ‘produced under efficient pressure centres 
over the eaeare field. 


dnote source of loss is in the transmission of natural gas. A de- 
tailed study of leakage from natural gas transmission lines has been made by 
engineers of the division to determine causes of leakage, methods of measure- 
ment, and methods of leakage prevention. On a number of lines tested, equiva- 
lent to 1,005 miles of three-inch line, there was ‘before repairs were made a 
total annual loss of 1,099,975,000 cubic feet under average operating line pres— 
sures. This lost gas had a value of $297,000. By making reasonable repairs, 
which are suggested in the report, $92,000 per year would be saved on these 
lines alone. Since the publication of this report, the natural gas industry has 
adopted many of the pucseetzoM of the Bureau of Mines regarding pipe-line 


rag ody ~ 
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_ suas OF GAs ' AND OIL REDUCED BY STYDY OF PRODUCTION METHODS 


planes “SN 


| a - Recovery: of Petroleum ‘From. on Wells. Is. wackeaaed: By: eee 
ae "Processes ies Davelepet by. y. Federal f Soeeeees is TT 
_ a By He C. Fowler, | | ee 
Acting ontet Engineer, Petroleum and Natural Gas Division : 


General practice oo been for. many qeare to determing the open-flow 
capacity of gas wells’ by blowing them to. the air.. These open-flow vesye are 
often made at regular intervals of one month. 


This method not only wastes millions. of cubic feet of gas anmally-- 
approximately 100,000, 000 cubic feet of gas were blown: to the air during one 
test on the Chickasha gas field, Oklahoma~-but tends to interfere with gradual 
and wmiform depletion of the sand and sometimes causes the complete loss of a 
well. Natural Bas engineers of the Bureau of Mines have developed a fundamental 
basis for controlling and gauging natural gas wells which obviates. the meorerens 
of eee recurring epen-t tow measurements of the wells. 


_ Demands fork moter fuels pontine no lead the industry to search for 
new sources c2 this: necessary product... Synthetic methods for the transformation 
of methane gas into liquid fuels of high "anti-knocl:t properties have been 
studied by several investigators with varying degrees of success, — 


: _ Experimental work at the Bartlesville station on the direct seuvenwton 
of natural gas high in methane to liquid hydrocarbons kas shown encouraging re- 
sults, and with the technique of operation now established the study is being 
extended to determine the ria factor which will result in the maximm 
yield of. commercial motor fuel. = 


Studies of increasing the recovery from sands have been inh progress 
sina since the Petroleum and Natural Gas Division was formed. The oil-recov- 
ery laboratory at the Bartlesville station has attracted visiting engineers 
from all parts. of the world, 


Many tests have been made with ne view of ieterniniae what vercent- 
ages of oil recovery can be obtained under different sand conditions and differ- 
ent methods of injecting gas, air, or other repressuring media into sands which 
have been partly depleted by ee methods of production. 


Many engineers consider 20 per Keene of the original o11 content of the 
reservoir as an average figure of oil recovery by usual methods of production. 
What incredse in recovery may be effected by repressuring methods is not yet 
definitely determined: “put if only 1 per cent of the’ oil remaining in the 
ground were recovered by artificial stimulation, it has been estimated that the 
present value of this recovered 011 would exceed $500,000,000, 


By means of tests under.controlled conditions, the Bureau is endeavor- 


ing to establish certain criteria and fundamental facts that can be applied to 
field practice, 
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The problems of storing gas in sands are closely related to those of 
gas injection. Imgineers of the San Francisco office are studying this rela- 
tively new method of underground storage. One important point to be determined 
is the recoverable amount of gas after its injection into the reservoir. 


The air-gas lift method of. production contributed greatly to the al- 
most phenomenal development and large daily oil production of the Greater Semi- 
nole area. This method is based on the principle of transmitting air or gas 
under pressure to the bottom of welis and allowing the gas to expand through a 
column of oil during its upward travel through the producing "string" of pipe. 
The density of the fluid column is decrexsed, tlus causing the 011 to flow to 
the surface. An exnerimental tower, 84 feet high, has been built at the Bartles- 
ville station in order to study the flow of mixtures of gas and liquid in verti- 
cal pipes. Field studies pertaining to vertical flow also are in progress in the 
Rocky Mountains and in California where conditions are not identical with those 
found in the Liid-Continent. 


The problems of petroleum chemistry and refining wder study by the 
Petroleum Division are as varied as those of production. At San Francisco engi- 
neers and chemists are studying distillation methods for the removal of asphalt 
and sulphur compounds from California crudes. It is obvious that if, removal of 
these immourities by fractional distillation can be accomplished, the cost of re- 
fining the products from these crudes will be greatly reduced. 


At Bartlesville the Bureau has a small refinery where semi-commercial 
runs are made on different crudes. An outstanding development during the last 
year has been a fractionating tover, a unique feature being that the walls are 
made of glass. This allows close observation of action within the tover during 
fractionation. te} 


‘The results of runs made with this ‘tower are considered a valuable con- 
tribution to the technique of fractional distillation in commercial plants. 


The collection of crude oil samoles of the Bureau is the most inclusive 
ever gathered in one place. These samples. have been analyzed and studied, and the 
results of analyses of more than 300 typical crudes have been published. This 
record is particularly valuable to producers and refiners as a source of inform- 
ation regarding the characteristics of the different crude-oils of the world. 


The semi-annual motor gasoline surveys made by the Petroleum Division 
are nationally recognized as giving a cross-sectional graph of the characteristics 
of motor fuels marketed in the United States. 


Problems relating to auionur in crude oils, wax and wax distillates, 
corrosion, evaporation losses, vacuum and its application to the recovery of oil, 
disposal of oil..field waters, and safety in the porroxeun industry are also under 


—— 


‘These and others which’ have developed recently, such as the deviation 
of drill holes from the vertical and the transvortation of gasoiine through pipe 
lines, have important positions in “ee research program of the Petroleum and 
Natural Gas Division. 
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A partial list of future research problems of the petroleum industry 
shows 100 imoortant studies on which work could be nrojected with definite 
value to the vetroleum industry. This list will be augmented as new apnlica- 
tions of science and technical Imowledge are made. . 


It is significant: that many of the engineering principles developed 
by the Petroleum and Natural Gas Division have been adonted by the petroleum 
industry with resulting diminution of losses and corresponding financial gain. 
To continue this usefulness as a research organization whose staff is working 
for the whole industry will requires that future studies be undertaken with the 
same basic idea as that establ ished ” the first members of the Petroleum and 
Natural Gas Division. 


The ery ae = road and fundamental in nature and the findings 


must reflect the greatest usefulness in conserving the resources of petrolewm 
and natural gas.. pie 2 oe 
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HELIUM { PRODUCTION DEVELOPED AT PLANTS. 0 OF BUREAU OF MINES 


eT ey ee ee en ee eee oe en een se ec ee 


For Use in [Inflating Airships 


By Andrew Stewart, 
Assistant Chief MREA PEGE Hettum Division 


Production of notin from antares eas in the United States for filling 
balloons and airships originated in the United States Bureau of Mines in the 
Spring of 1917, just after this country entered the World War. 


_ Helium had been discovered as a constituent: of natural gas in 1905 at 
the University of Kansas, by Professor Cady and Dr. MacFarland. It had been 
discovered in mineral substances by Sir William Ramsay as far back as 1895 and 
its properties were then studied sufficiently to demonstrate that, if it could be 
obtained in sufficient quantity, it would prove the ideal gas for balloons and 
airshins on account of its extreme lightness and absolute inertness. It has 92 
per cent of the lifting power of hydrogen, the lightest kmowm gas, used for 
inflating airships in Nurope, where they have no helium of any imoortant amount, 
the United States being so far the only country in the world known to possess 
helium resovrces in sufficient quantity to admit of large-scale use of helium 
such as is required in aeronautics. 


Up to January, 1929, Government helium production was carried on in 
the large production plant which was erected by the Navy and put in overation in 
1921 on @ Government reservation near Fort Worth, Tex. This plant passed under 
the jurisdiction of the Bureau of Mines by act of Congress on July 1, 1925. 


However, the suoply of helium-bearing gas on which this plant was 
operated becoming depleted, it was found necessary to close the plant down pver- 
manently on Jan. 10, 1929. 


In the meantime, the Bureau of Mines, through its system of field in- 
vestigations of natural gases for helium content, extending throughout the coun- 
-try, had located a suonly of helium-bearing gas in the Cliffside Structure, in 
Potter County, Texas, within the great Amarillo gas field. On this structure 
gas rights in approximately 26,000 acres of territory have already been acquired 
by the Government. 


In the Summer of 1928 the construction of a helium production plant 
was started at Amarillo. It was designed by Bureau of Mines engineers after ex-— 
haustive study and small-scale technical experimentation. The construction was 
carried out under contract for the Bureau of Mines and under its supervision on 
a site of anproximately 18 acres at Soncy, a point on the Rock Island Railway 
about seven miles west of the City of Amarillo. 


This plant was completed in the Spring of this year and has been 
steadily producing helium for the Army and Navy since last April. The plant is 
connected with gas wells on the Amarillo structure througn,about 12 miles of gas 
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line, together with gathering lines. Two of these wells, already drilled, vere 
acquired by the Bureau and tivo vere drilled under contract with it. 


Helium is being isolated from natural gas in the Amarillo nlant at the 
remarkably low figure of about $20 per thousand cubic feet, the lowest figure at 
which helium has ever been produced, and further material reductions in cost are 
confidently anticipated. The helium is transported from the plant to point of 
consumotion in svecially designed steel tank cars owned by the Army and the 
Navy, in which the gas is contained under such high pressure that when released 
to atmospheric conditions the conve ee of each car expands to occupy a space of 
- about 200, 000° ‘cubic feet. 


Located on the same site with the plant is the Bureau of ines | 
_ Cryogenic, or low-temperature, Research taboratory, in which scientific data es- 
sential to improvement of helium production and repurification processes are ex-— 
perimentally developed. 


In this ‘laboratory temperatures below --300 degrees Fahrenheit are 
reached in the varicus research processes, It is necessary to resort to such low 
temperatures in conducting the research in the Cryogenic Laboratory, since the 
process of isolating the helium consists in bringing the natural gas containing 
it under conditions of extremely low tenmmeratures and high pressures, whereby 
the constituents of the gas, other than helium, are liquefied, and helium, most 
difficult of all gases to liquefy, is pumed off as Gap. 


It was in’ ‘the Cryogenic Laboratory that the designs by Bureau engi- 
neers for the Amarillo helium plant, as well as for thre@ helium repurification 
plants for the Army and Navy, were developed and demonstrated on a laboratory 
scale. Repurification plants are required to purify helium after use in air- 
ships, because through the walls of the gas cells of the ships, a certain per- 
centage of helium continually passes out while air passes in; so that finally, 
by air contamination, the helium content of the ship loses: buoyancy and before 
further use has to be purged of the air, fresh helium being added to make up 
losses, 


In the Cryogenic Laboratory are also carried on daily control gas 
analyses vertaining to plant overation. and analyses for helium and other constit-~ 
uents of sammles of gas from various gas fields, in connection with the Bureau of 
Mines gas investigation activities in the interest of exploration and conserva- 
tion of helium—bearing gas resources for the Government. 
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SAFETY OF MINERS IS PROMOTED BY RESEARCH ON ee 


Various Products Tested to Avoid sid Dangerous Gases © 
And Dust t_Explos ions in Coal Se 


By Charles Z. Monroe, 
Chief Expl ebaded aoe 


The ee Division of the Rubee 62 Mines: was’ Uoeounieea primarily 
for the purpose of reducing or preventing coal mine explosions attending the use 
_of explosives in mining coal and this has been accomplished by devising means of 
80 testing exnlosives as to be able to distinguish, among the explosives offered, 

those which when used under the prescribed ‘conditions afford the largest measure 
of safety, and by informing coal operators and coal miners of its findings. 


Special attention is. “called ‘to thé vhrasge "used under the prescribed 
conditions," for both expérimental. investigations and experience in use have 
shown that strict conformity to the pres¢ribed conditions of use is as essential 
to the ‘promotion ‘of safety as is ‘strict conformity. of the explosive in chemical 
constitution and physical characteristic with those of the sample wenveds 


An explosive whicH vasses the ptdsoribed: schedule of tests is gtyied 
a "Permissible Explosive" and its name, together with the data obtained in the 
tests for its most important characteristics; ‘is wublished.in:the "Permissible 
List" through which the information obtained is. epee to oe mine officials, 
coal miners, and all who my es ae ae : 


For various reasons, ‘duh as the abvetosaant of new scliosives, or the 
improvement in older explosives, or the drafting of. new vermissible requirements, 
and other causes, from time = ‘to time new exolosives are added to the Permissible 
List or older explosives are ‘yemoved from ‘it. Hence to keep users and manufac- 
turers ,fully informed a Permissible List is issued annually, the first of July, 
announcing all the explosives then on the list, and on the first of each other 
.. month of the year, if any changes have'‘been made during the preceding month, a 
- _ supplementary list is published setting forth: has nature of the changes. 


The Bureau of Mines does not’ reel that th ate endeavor to secure safety 
in mining coal it is restricted solely to the study of substances classified as 
explosives and it has therefore within the past 18 months devoted much time and 
effort to the study of liquefied carbon dioxide as a blasting agent for use in 
coal mines with the result that one device charged with this material has passed 
all the required tests and been vlaced on the Permissible List. 


Hence we have it today that that gas which causes the effervescence in 
"soda water, that gas which extinguishes flane promptly, that gas which in its 
solid form is extensively used as a refrigerant under the name of "dry ice." 1s 
now used in its compressed and liquefied form. in several coal mines in this 
country to blast down the coal. 


Although permissible explosives are esvecially designed for use in coal 
mines, they may be and are used, or at least some of them, in other industries, 
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such as metal mining, quarrying, and engineering operations, and to this extent 
thesé last mentioned industries eee in ioe ooo the investigations and 
tests made by the Explosives pe 5 


This arises from the fact that in the dsyoleonsnt of raeel mines a large 
variety of blasting worl is encountered, for:not only is coal to be’ blasted, :but 
to reach the coal, shafts must be sunk, tunnels must be driven, and other mining 
work done which is largely carried out: in rock or earth and this réquires for use 
explosives of different characteristics from those uséd in blasting coal, but 
since in the carrying out of this:work about coal mines inflammable. gases or coal 
dust may be encountered the explosives used, though quite unsuitable for blasting 
coal, must yet possess the "permissible" qualifications. -Hence‘an examination of 
a July Permissible List will show it to comorise exnlosives having widely differ- 
ing characteristics but all agreeing in thet. each and every one'of. them had passed 
the tests of being shot into- explosive mixtures of inflammable gas‘and air; and of 
coal dust and air; and gas, coal dust and air, without causing the explosion of 
any of these explosive mixtures in galleries in which the tests were carried out. 


From the beginning of the work of testing exnlosives, in 1908, as car- 
ried on by this Division, it has been recognized that there was much about explo- 
Sives that was unlmown, yet to secure the safest and most efficient explosive for 
& given use one should vossess the most intimate knowledge of all its character- 
istics and the effects of environment upon them, and most esvecially their be- 
haviors towards other exvlosives and explosive atmospheres such as may be encoun- 
tered in practice. It is obvious that information such as this can be obtained 
only throush exverimental inquiry. Hence researches have been conducted side by 
side with the routine testing from the outset. 


A direct outcome of these researches has been shown in the successive 
revisions of the Schedule of Procedure for Testing Exolosives for Permissibility 
for Use in Coal Mines whereby, while increasing the severity of the tests, the 
cost of conducting them and the time required have been materially reduced. 


The results of another research published under the title of "The Ef- 
fect of Stemming on the Efficiency of Explosives" proved crf especial value to the 
metal mining industry as attested by reports from large operations, and that, 
when the stocl: of governmental copies of the report was exhausted, it vas reprint 
ed in full by permission and widely circulated by private parties at their own 
expense. 


Another report that was viewed with anproval by the mining profession 
was entitled "Effect of Cartridge Diameter on the Strength and Sensitiveness of 
Certain High Ex losives," as it taught how greater certainty of propagation of 
the explosive reaction could be secured in practice from which greater efficiency, 
economy, and safety in use were insured. 


In 1908 little consideration was given to the products resulting from 
the firing of exnlosives and their effect on the atmosphere of the mines in which 
they were fired but this was early siven consideration and has continued a con- 
stant vroblem with the division. 
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It has been shown that explosives may be made to produce poisonous 
gases to vollute the atmosphere of the mine, and inflammable gases to form ex- 
plosive mixtures in the mine. The Division's researches have shown that, from 
this standpoint, the vaper in which the explosive is wrepped to form the con- 
venient cartridges in common use pleys a part. | 7 


While this cechien is by no means completely aoived because of the. 
difficulty of collecting. ‘true samles underground and the. difficulty of sim 
lating mine conditions in laboratory apparatus, yet checks’ ‘are applied and 
manufacturers are so compoundi ng their explosives as. to produce the minimum of 
upon tous and inflammable BABeB. Do 


‘These exam les: are but a few from the many. eeuteans which have 


- been and now are being monducved by the Explosives Division of the United States 
Bureau of iiines. . a3 3 


7261 - 26 = 


I.€.6257 


we 
- 
* 
= 


EXPER DENTAL MINE ‘ts ‘MAINTAINED FOR STUDY: oF “AcoTDENT PREVENTION 


“Research 1 Conducted pn C on Ceuses. of ExpLO os ions and ‘on 7 
Improved ie the Methods “of 2ds of Ventilation * : 

«BY Gadree S. Rice, | 

Chief Manis ngineer :. ee 


— ‘The ee era neutal Miné is a unique ‘mine, ‘since it is laid out Lilke a 
commércial mine end in it tests are carried out. ona large. scale. It was ovened 
at a careful ly selected voint in an outcrop of the Pittsburgh coal bed, about 13 
miles from Pittsburgh, near Bruceton, eos acot after the eee of Mines ‘was. es- 
tablished. in. aie ee ‘dee | 

tt enabled the - -Bureau of Mines. f5. aeauet,  cmeiceuty and demonstrate es 
fore thousands of mining men that coal-dust explosions were possible without the 
presence of gas, uncer mining conditions. It enabled -the Bureau to. tale the lead 
in determining beyond question the principal factors that énter ‘into coal- dust... 
explosions and those of gas and dust, and to.affirm in 1913,:as the first. of fic- | 
ial agency of any country’ to go on record, that rock-dusting was a positive means 
of limiting or preventing explosions of coal-dust An aeeeee a 

The.effects of the presence. ‘of. ngErece or. Nees 9 worn ‘infiamations of. 
coal—dust and results of the gas éxplosions without dust under mining scaditione. 
are studied. In these studies of explosions it was vital to obtain records of 


pressures and velocity of pressyre waves and. of. the flame to be automatically Te- 


corded. Velocities are registered to one-thousandth: of. a second, and’ pressure Pe. 
from below eymcepnenic aca Ww. td ee EOS tle per. square. inch. may: 
be registered, . Se ahaa! Gsm, ok a eee a 


ee eraee ie e- 
x 


A cable sentataine. 33 wires’ runs oe ‘the mine ‘to ‘the atfterent Pees 
to obtain various kinds of records. This cable.is vlaced and concreted in a.. 
channel along one sidé of each entry and passes. through various: ‘junction boxes . 
and i al ah chambers in which the instruments are placed. see, ee “age 


Mae relative ‘explosibility of coal dusts from mines located in various 
coal fields of the country is determined for the respective mine ‘dperators. so. 
as to enable them to take apvropriate precautions end use definite provortions. 
of rock-dust, supplemented as secondary defenses by such rock-dust barriers that. 
have been tested in the experimental, ning and found successful ‘in’ stopping explo- 
sions. Generalized rock-dusting prevents any coal- dust exolosions ‘from starting. 


The mine is used for various kinds of. testing, for examle, methods’ ‘and 
apparatus for extinguishing mine fires, the construction. of explosion-proof stop— 
pings, and methods of using explosives. Guniting the. roof or walls of both metal 
mines and coal mines, now sc extensively used.to prevent weathering and flaking. 
of the roof, was first employed underground in the experimental mine in 1913 and © 
its effectiveness demonstrated under many conditions of: roof or mine walls, if 
done promptly when the sunne:e or entries. are being driven. - 
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The ventilation method to be used in the New York-New Jersey vehic- 
ular tunnel and also in the Oakland-Alameda timnnel was first tried out in an 
elliptical trackway especially constructed in the exoerimental mine, the method 
being to force the air in below the floor of the roadway, the exhaust being 
drawn off by suction fans above the ceiling .of the roadway, giving a cross or 
transverse ventilation rather than a longitudinal ventilation and disposing im 
mediately of the carbon monoxide given off by gasoline-propelled vehicles and 
providing safety from smoke fumes in case of collision and fire. 


Ten automobiles were used in these tests end these were run around and 
around on the trackway. Careful pnysiological studies were made of the effects 
on drivers and vassengers in the cars, and in this way safe limits aoe the aa 
missible percentage of carbon monoxide was determined, : 


Mine ventilation studies have been carried: on in the experimental sine: 4 
to determine the coefficients of friction of air currents in mine passages, in- 
cluding the friction of line-brattices, effects of curtains, of turns or bends 
se the. passageray’, the Dee eenee of, mine cars, and other restrictions of the area. 


| At the present ‘time studies are being carried. on to ‘determine the exe 
tent. of recirculation of. air and gases in using auxiliary fans in headings and- 
to determine the proper placing and arrangement of such. fans and aia that 1s, 
when and where it is advisable. to use them. $e, wali | | 


| During the war an improved geovnone was developed at. the. exper imental 
mine, . and since. then studies in radio. wave. transmission through. the waite of 
natural strata have been studied... ) | , Bek 


Educationally, the mine has Been of. great value, not cay in. demons tra- 
tions of those matters. above mentioned and others, but it. has been also used by 
State mine inspection departments to examine the ability of candidates for. State 
mine inspectorships, in determining the presence of gas, of dangerous amounts of 
Ones! as of defects in electrical wiring as prearranged. by the examiner. 


"the British Department. of. Mines and the United atates Bureau of Mines 
are actively cooperating in their efforts to prevent accidents in mines by con- 
ducting joint research on causes of mine accidents and appliences and methods 
for their prevention. | be es , | 


—_ his. cooperation is an , unusual. one An the history. of Setevastiona rela- 
tions. There have been many cooperations other than of a nolitical character be- 
tween countries, such as standardization projects, and temporary cooperation as 
regards weather and oceanic. matters, but so far as is known this is the first . 
official international continuing cooveration on a research program. 


| This soeperation was. entered into in 1924, “peseay ine: official sanction 
of the respective departments of the. two governnents.. It. deals with problems of 
the relative. explosibility of different coal dusts and thine EASES, invest iga- 
tions of electrical machinery and apparatus and exnlosives, developmer:t of new 
testing apparatus | dn. several . investigations, the standardizing. of. new routine 
tests of mine electrical apparatus and other mining machines, coal-mine explo- 


sives, vrevention of accidents from falls of roof and coal, and other subjects 
which which relate to the safety and health of miners. 
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The advantages of such cooperative investigations of individual coun- 
tries are to hasten the obtaining of scientific data in the saving of life and 
limb by the promt interchange of information, the avoidance of unnecessary 
duplication, and on the other hand to compare scientific results arrived at by 
different methods, different procedure, and different instruments, so as to pro- 
vide checks on the accuracy of the data obtained. 


To further this, from funds appropriated, respectively, by Congress 
and the British Government, there is an annual interchenge of research personnel. 
The results have already been highly beneficial in the inspirational effects upon 
the staffs by the ¢isits of British research men to testing laboratories and 
mines in the United States, and Bureau of Mines research, men-;to Great Britain, 
and: in obtaining: the knowledge of the leading specialists, respectively, in the 
two countries. A'series of publications have been issued by: the Bureau and the 
British Mines Departaient sand in technical HOveE eters: a the results ae 
the researches, ~— 


One of the principal’ functions of the coonerative work. described above, 
as ere indicated;: is to aid ‘both the British and American mining bureaus in 
formulating the fundamental principles of safety for.the guidance of operators 
and miner's in the se dit ae of mines. 


“In the thited ‘States Bureau of ditasa: @ special board has been estab- 
lished, ‘known as the Mine Safety Board, whose particular function is to weigh 
safety vroposals and formilate basid recommendations. ' The work of the Safety 
Board, therefore, while it is a Bureau institution for the solving of mine safety 
problems of the mining industry of fhe United States, extends beyond this field 
and has a close relation to the cooperative.studies mentioned above, for #he. 
basic recommendations which the British Government studies with a view to. apnli- 
cation in British mines are largely confirmed-by decisions of this board, | 


The Mine Safety Board of ‘the Bureau was established to consider ques- 
tions of the Bureau's policy on:technical matters relating to safety, and. its. de- 
cisions, when approved by the Director, represent the policy or opinion of the 
Bureau of Mines on the particular question relating to saiety. All complicated 
questions or those in which: there is a wide divergence of. upinion are weighed 
carefully before any decision’ = reached as the basis for use Te ant ening, of 
the Bureau. : 
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" CURRENT INFORMATION PROVIDED ON CONDITIONS IN COAL INDUSTRY 


Bureau of Mines Compiles and Disseminates Data 
e * "ON on Production, _ Marketing, ar and ¢ Cees 


By 0. P. White, 
Head of wae Coal Division 


“the coal industry rans as one of the ereatest in the country in the 
value of its resources, production, and in the number of men employed. As the 
chief source of energy, the coal resources of. the country are the foundation 
of the industrial and commercial development in which the United States leads 
the world, and in the long run the stability and prosperity of industry in gen- 
eral are dependent upon sound ot pees pencus: Ponat tions in the coal industry. 
. In available resources of coal the United ‘States possesses. about 51 
per: cent. of the world's total and its annual one is approximately 40 per 
cent of the norid's 8 production. 

The position of the coal: igiencsies: in-the economic structure of the 
_ country calls for an adequate and continuous program of fundamental data regard- 
ing’ its various phases, for the guidance of producers, distributors, and con- 
sumers in meeting current conditions aud planning future oporations. 


7 > With the voltae. cooperation of the industry, the Coal Division of 
_ ‘the’ Bureau of Mines now sunplies much of the necessary economic data. and plans 
to enlarge the scope and usefulness of this wor as the needs and pemapee of 
the penne = veneer and funds can be provided, 


In ardey to consolidate within the Bureau of Mines, so far as practi- 


_ cable, all the Department's work in the economics of coal, the Coal Division of 
_ the Bureau of Foreign and Domestic Commerce, excepting employes engaged directly 


in foreign trade promotion, was transferred to the Bureau zf Mines on Jan. l, 
1926, and it hes since taken over the work.of gathering, compiling and publish- 
ing statistics of the coal and coke industries, which functions were formerly 
exercised in the United States Geological ee directly pee the Division of 
Mineral Resources and Statistics. 


The Coal Division makes studies and furnished ineovinatton to the Govern- 
ment, the industry, and to the nublic of the economic conditions and problems of 
the coal industry of the United States, including a number of products of coal. 
Its wort is carried on with funds provided in the annual appropriation for the 
"economics of the mineral industries." This work relates to the industrial and 
commercial economics of coal, as distinguished from the scientific and technical 
problems of the industry, and is concerned with the domestic phases of the in- 
dustries covering coal and coal products. 


The scope of the Division's work includes, among other things, the uses 
of coal, reserveg, prices, production, distribution, consumption, stocks and mar— 
keting. This involves the duty of keeping abreast of current conditions and 
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development of all branches of the industry from all reliable sources available. 


In this particular, the kmowledge of current conditions and develop- 
ments in the domestic industry mist be supplemented by similar kmowledge of gen- 
eral economic and trade conditions in foreign countries which are among the sup- 
eel of the world's coal markets or which are potential customers for American 
coal. 


A section of the Coal Division is engaged inthe collection, compila- 
tion, analysis, and dissemination of statistical data relating to the coal and 
coke industries, Such data cover primarily information concerning production, 
distribution, stocks, and consumption of coal and eens 


The statistical data gathered by the Coal Division are published in 
a weekly coal report, a monthly coke report, and by special reports and corre- 
spondence. A survey of the conmercial stocks of coal on hand is made quarterly 
end the data distributed in the form of a special mimeograph report. Annual - 
summaries of the economic data collected. by the Bureau are published in séparate 
bulletins covering coal, coke and by-products, and fuel briquets, which are 
later sncorporsted in the annual volumes on miners resources. . 


The Coal Division publishes moathie a eanseea survey of eenditicis in 
the domestic industry, covering the producing fields, the tidewater markets, 
and important retail markets. This survey is made up of reports from leading 
representatives of. producing and marketing branches of the industry and gives an 
authentic pachure of the situation in the, industry at, the end of each month. 


The Division is also called on to furnish the: other departments of 
the Government information as to current conditions, markets, and prices in 
the coal trade. and acts as adviser for certain services in the matter of ‘pur- 
chases of coal supplies, | 


An cseneant unit of the Coal Division is the Government Fuel Yards, 
Which purchases coal and distributes it to all Federal and District Government © 
buildings and establishments in the District of Columbia ‘with the single ex- 
ception of the Washington Navy Yard), as well as those institutions just out~ ~- 
side the District which can be supplied economically eanoues this hee | 


The maintenance of this service involves the posration of a large re- 


ceiving, handling, and storage plant with the necessary fleet of motor trucks 
and personnel. During the fiscal year ended June 30, 1929, approximately 
259,000 gross tons of coal (231,000 tons of bituminous and 8,000 tons of anthre- 
cite) were distributed to about 550 points. 
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STATISTICS OF MINERAL INDUSTRY COMPILED FOR GUIDANCE OF TRADE 


| Figures Prepared ad by Bureau of Mines on Output, Con- 


ns seins ‘ais | scene erectus eos’ smlmaiimmawpnorine 6 <atitliereroeass 


sup sumption, and Stocks, and « on Accidents to Employes: 


By Frank J. Katz, 
Chief Engineer, Division of Mineral Statistics 


The Division of Mineral Statistics selieote and prepares, for use and 
publication, statistical information for the Government, mineral industries, and 
the public, relating to (1) the production and value of minerals; (2) the causes 
of accidents to men areeoe in the procveusen of minerals. 


The statistics of the. production and re of minerals relate to (a) 
quantity and value of production, annually and in part monthly or weekly, of 
essential mineral commodities; (b) consumption, distribution, stocks, prices, | 
and uses, in part annually and in nart monthly, of selected mineral commodities; 
(c) suoplemental statistical compilations of domestic imports and exports of . 
minerals and the production of minerals in porenen countries, 


‘The gtatiat ice of accidents to men engaged in the production of min- 
erals relate to (a) monthly and annual statistics of fatal accidents in coal 
mines; (b) anmual statistics of fatal. and nonfatal accidents covering all prin- 
cipal mineral industries (except coal mines, petroleum wells, and steel mills); | 
(c) annual statistics of accidents at several hundred tyvical mines and quarries 
which are participants in an annual safety contest conducted by the division. 


In addition to its mineral eonmedity ond accident seavtabice, the di- 
vision collects and publishes monthly and annual statistics on the consumtion 
of explosives. It may be stated, incidentelly, that mines and quarries consume 
about three-fourths of the 500,000,000 pounds of industrial explosives used in 
the United States annually. 


As a by-product of its statistical activities, a large volume of in- 
formation has teen accumulated and an immortant function of the division is 
responding to letters and oral inquiries relating to the sources and uses of 
mineral products, to emnloyment and safety in mining, and to miscellaneous 
matters connected with the production of and traffic in minerals. 


It may be of interest to state that the annual output of minerals in 
the United States is valued at avproximately $5,000,000,000 end that about 
1,000,000 men are emploxsd in the industry, of whom about 2,200 are killed and 
200,000 are injured ty accidents each year. 


The principal activities of the division lead to two series of publi- 
cations: 


(1) jiineral Resources of the United States,! an annual collection 
of approximately 50 chapters, each dealing in detail with a mineral commodity 
or distinct grou» of commodities, and 16 State or regional chapters dealing with 
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metal mining, together with an introductory and summary chapter presenting sta- 
tistical material on the mineral products ‘of the Deer States and by States. 


(2) A er iae of annual and monthly reports relating bs mine accidents 
and the consumption of eapicesres: ; 


The work of the division also yields a series of preliminary renor ts 
issued in mimeographed. form, the object of which is to give early. publicity to 
the results of the various canvasses and to issue currently’ weekly rete er 
on coal and coke and give eens statistics of Portland cement 


. In ‘the preparation’ ‘of some of the annual ee ‘dicluaed in: the yin 
eral Resources of the United States," the division makes use of the specialized . 
kmowledge of the technical employes of the other division of the Economic Branch 
of the Bureau for the purpose of supplementing and illuminating. the statistical 
material by authoritative’ discussion of. economic and technologic advances and 
trends within the industry, and to put in the hands of users authoritative data 
on the sources of supply, te and the economic importance of ‘the various min 
eral commodities. 


The annual ea seuta included in the "Mineral. Resources of the United 
States" also contain special data on-imports and exports. :which are recompilations 
of data originally assembled by the Bureau of: Foreign and Domestic Commerce, and — 
also, so far as available, statistics on the a 24 minerals in foreign | 
countries. + | 


The ‘purpose of these iganpl mentary features ‘is tio aie readers of the 
reports a complete picture, especially of those minerals in which foreign ac- 
tivity affects domestic production and consumption. 


In the conduct of its work the division neantaina close cooperative 
relations with other agencies of the Federal Government and the State governments 
and also with various associations. . Within: thé Federal Government the division's 
principal cooperative activities include joint statistical effort with the Bureau 
of the Census within the field of those industries which have both a mining and 
a manufactur ing aspect, | for eee? metallurgy and petroleum refining. 

The division conbeitutes to the Bureau of Foreign and Domestic Commerce 
material for that cutee publications "The Statistical Abstract" and "The Com— 
merce Yearbook, !! 


With some institutions cooperative activities are of two kinds: (1) In 
the collection of production statistics, by formal cooperative agreements, the cor 
duct of the canvass is placed in the hands of this division in order to avoid dup- 
lication of effort, the State organizations furnishing assistance. Approximately 
16 States have, for many years, cooperated in this way. : . ) 


' (2) In connection with some of the accident statistics work, under for- 
mal and informal agreement, State mine inspection services and State compensation 
commissions make available to the Mine Accident Statistics S.ction of this divi- 
sion data which were originally collected by them, 


7261 - 33 ~- 


I.0,6257° . hte? 
_ Bocwal: TC DATA of ir, INDUSTRY. PROVIDED BY FEDERAL SURVEYS | 


“Distr itation and Methods ‘9: ‘of. ¢_vetlizetion o of Petioleua | 
and Its EXOGNets Studied | by 3B eau = eee: 


Yast ae BGreg es Hy 
a Be 8 a toe io ~ By’ re ee a 
aE ea i eAgting. chief, Hononist, Petrolew' Bconéiites Division ae | 
oberon oo , 
A stove manufacturer,” whose principal maricet was. in the. central United: 
States, ‘Vvantied. jto. know whether ne should contime= to make stoves which vould 
hurr: édal and. the. extent 6 ‘Mich he should make allowance for the increasing 


Use of bres ab ea8. and ofl-burning equipment. 


code yess: ‘steel vlant on tes: Atlantic Sanus now . pata, of] 3 ‘as Piel ‘wanted 
Ynformat'ion regarding. thé’ present fuel oil sw»ly in arder to. determine whether 
or ‘not. their furnaces ‘should: be converted to coal=burning~. Ah manufacturer .of | 
cereals, ‘vhose product’ ‘is ‘Wrayved: in. waxed paper,' Wanted information on the... 
production, stoclts and demand of paraffine Wak, in: order : ‘to estimate. oe 
PEiog Granta. rea cs, ¢ woh 


3 
. 
« on Lad feed -! as 
. Pa ae fee ae " uf : . 
J 


rT ei sffnepe. ite, detivlee: ae the. detly run of ca pubnitted to the 
sivtéion of: Petroleum Scofiomics, Bureau, of lines. aa | 


’ got 
7 


», oe addition to aust See of this t; “IC, ieee. are. the: numerous péausete 
Gon specific data on petroleum production, here and in foreign countries,. in-. 
quirtes’ regarding the production and uses of petroleum, coke, natural rock. 
asphalts, technical. naphthas. oo other products, nes of eorrete refineries, 
and seamed data. _ : ete As Pp. St ae Site ne 


vor eee : vs _ a4 ee Cer 
y Wa oe cy: d . mei OOS 
; ee U ° —_ 


’ The ‘Petroleum Beonbmitces Divi sion malzes statistical and sconomic studies 
eenatang: to. ‘the petroleum, natural gas, and allied industries. | The work of the 

_ division. ‘falls under five major headings: The manner in which the products of 
“petrolgun refineries are used; the:movemerit ‘of vetreleum nid its products. ‘from 
produsing. to consuming areas? | statistical reports: ‘Of production, stocks, and con- 
sumption; ‘the assembly of economic: data Bertinsnt to the o pefroletun: industry; 


3 


. ang bs eis times of nore studies. - 5 ee ee Pere 


a3 i oy 


ar . 
: : ee 


! 
the. ‘first ofa series of: ateiies on the uses ‘of petroleum a ooaucte is 
. nov being comleted. This is "Petroleum Soe-—An’ Sconomic. ‘Survey - of its Prod = 
tion and Usese'! Similar surveys covering other. pore products, such. as Sarees 
fin wax and Speen asphalts, are’ plamed. a, seed Py ey 


o: } , . . 


“Studies of distribution: are = +6" astermine the extent to: which cer- 
tain ae areas denend won other vroducing areas for their suvphy of pe- 
troleum products. Annual surveys of this sort are published covering. the Atlan— 


ee ee * 
Sr ee i: 


a tic. and Pacific coasts. AN: National Surver" of Fuel Oil Distribution Pives 


| informasi on’ on the anmel | consumtion of fuel) oit by eal and ‘$i sates. 
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The principal statistical renort issued is the monthly Setrolew: Seton 
ment, which contains current information on the production, stocks and consum- 
tion of crude oil, natural gasoline, motor fuel, fuel oil, wax and other petrol- 
eum products. It is issued aporoximately 30 days after the close of each month 
and certain sclected statistical items -are - telegravhed to the Bureau's office 
at San Francisco, Calif., Bartlesville, Okla., and Dallas, Tex., where tney are 
released simul taneously a ‘the: distribution from Wastington, 


The broad interest ‘in this statement is anotn by the diversity of 
interests revresented on the mailing list, which includes. producers, and marlet- 
ers of vetroleum products, traffic and fuel officers of railroads, economics 
and statistical research organizations, telephone and other public. utilities, 
banks and financtal houses, public and privat te “Iibraries, tire and rubber. com - | 
panies, manufacturers of waxed paper and paper: products, and consumers of gas. 
oil or fuel 011, such.as the’ manufacturérs of chemicals, manufactured ZAS» 
stoves and nea alata Hood proneoue cenient, zine and iron. and a 
products. 


pisehastne eae aud ather eeuiaie: seg such cotipanies inped. to a 
in touch. with trends in the netroleum industry in order to forecast the proba-~. 
bilities of future supply and conditions under which oil may de. available, - The 
geographical distribution is indicated by the fact that the report is mailed 
monthly to £2 countries, either directly or through local representatives. 
Approximately . £000 aati houses receive this report monthly. | 


“In addition: to this monthly statement’ spavial ‘anmel reports are “4s- - 
sued on crude petroleum, refined products, natural gas, natural ‘gasoline, asphalt 
and related bitumens, and carbon Lalas These Fevente recent final figures. - 


“tthe annual report on neha gas contains the only complete. data avail- 
able on its production, distribution; and consumtion. A constant demand for 
information on this subject has resulted in numerous ‘recommendations. that similar 
data be collected. and. published at more frequent intervals» | a ae as 


Tlie division has kept in touch with petroleum production and economic 
developments in foreign-countries, princivally through zovernuental agencies, and. 
periodical publications. A complete review of world oil yroduction was. prepared . 
and published as an Appendix C of Report III of the Federal 0i1 Commensation | 
Board, entitled "Petroleum Resources in Foreign Countries and Outlying Possessions 
of the United States." 


Through the Saceaestion of the Bureau of Foreign and Domestic Commerce, 
the Department of State, and various private oil cormmanies and associations, 
representative samles of crude vetrolewn from various fields in the eastern 
hemisnhere ere being assembled. These will be analyzed at the Bartlesville, . . 
Okla.., experiment station and the results of these analyses, together vith pert i- 
nent economic data, will be issued jointly by this division and the ‘Petroleun . 
and Natural Gas Division of the Technical Branch. | 


Although the Petrolewn wecdoiics Division was not established as a 


separate unit of the Bureau until 1925, its statistical data on the production of 
crude oil go back 70 years to the..drilling of the. Drake well; monthly revorts on 


the operation of petroleum refineries are aveilable beginning with the last six | 
months of 1916; and the studies of distribution are available, only since 1926. 
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USES DEVELOPED FOR RARE vom AND fea TON ALLIC unurs‘s 


Division of Bureau ‘of anes studies P Production Meth- 
ods and paet80s 4) in 1 Promoting Industry _ 


‘By: ‘Paul Me ‘Tyler, 
Acting Chi ef ‘Bagineer, Rare Metals and . nomietals Division | 


The Rare Metals and -nomietal s Division was organized Dec. 1, 1927. 
As its name inmmlies, the work of the Division deals with the less common and 
rare metals and with the nonnetallic minerals other than coats oil, and gas. 


Waile it is not within the province of the Bureau of Mines to make anal- 
ysis for the use of private individuals or corporations, the Division receives 
annually approximately 1, 000 specimens of various kinds. <All but a few of these 
snzcimens can be identified by means of visual examination or simple tests and 
reports are made, therefore, as to the identity , and ‘commercial possibilities of 
most of the minerals sent in. _ 

In marly cases names of possible buyers are given, and incase the sam 
ples or the accompanying letter make. it appear worth while, a form letter is 
sent out requesting further information with regard to the size, location, and 
extent of develonment of ‘thé deposits. | 


The Division has succeeded in a great many cases in bringing buyer 
and seller tozether to their mutual advantage. New uses are constantly being 
found that enlarge the demand for firgst.one and then‘another of the so-called 
"rare" elements. (Cn the other hand, there are numerous deposits that lie idle 
because the owners lack lmovledge as to how or where to find a market for the 
minerals contained therein. 


In order to keep step with the rapidly changing aspects of these in-- 
dustries, the Division endeavors to keen up-to-date lists of possible buyers, 
producers, and dealers for each of the numerous and diversified mineral conmod- 
ities which come within its field. 


In many instances it is necessary first to compile a list of potential 
uses and then to develop by corresvondence lists of firms that actually are in 
the marizet. 


| Information with rezard to prosnects and non-commercial deposits is 
kept on file and inéexed for ready reference and notes are made of accessory min- 
erals found in deposits operated for the production of other minerals. Question- 
naires were sent to producers of feldspar and mica, for examnle, asking them 
with regard to the presence of beryl in their deposits. 


During the past year 260 lists: of possible ‘buyers and 240 lists of 
Premera were eeraeene in response to a ire for market information. 
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Most of the. general industrial surveys conducted by. ‘the Division are 
summarized in the various chavters in the Bureau's ‘volumes of Mineral Resources | 
of the United States, and in information circulars and economic papers. Among 
the special studies completed, or vractically completed, during the past year, 
were those relating to erapneres gypsum, ocher,. strontium compounds, clay, cad- 
mium, and mineral wool. 


A report entitled the "Economics of new gana ‘and _—, developments" a 

was i a during the vear and oo to the printer. . se 
Cost studies. of quarry sjeretions in the crushed stone and cement in- 

dustries are being carried on with a view of determining standard average costs 

for unit operations where conditions are comparable, such figures to serve as 

guides in attaining more efficient operations. Similar studies are being made 

of the slate industry. 


Other special studies are being made into the economics of phosvhate 
rock, barite, slate, granite, asbestos, and other nommetallics. 


A study of the mica deposits of the United States and the general con- 
ditions affecting our domestic mica industry was undertaken in November, 1928, 
in cooperation with the War Department. 


oxetinations were made of many of the mica deposits in Maine, New 
Hampshire, Connecticut, New Mexico, South Dakota, the Carolinas, Georgia, Alabama, 
and Virginia. Calls were made upon most of the leading manufacturers of mica 
products and upon the principal importers and dealers in connection with a market 
study of foreign and domestic micas. 


Perhaps the outstanding development in the investigation to date is 
the fact that it is now possible to vrevare mica splittings in this country by 
means of a machine. Formerly these splittings could be produced only by hand 
and the work could be done only in such low labor cost countries as India. 


This discovery, siace it will afford a ready market for small mica at 
three or four times the vrice now obtained for the same material as scrap or 
Dunch mica, may make it vossible to operate profitably many mines that other- 
wise could not pay expenses and this in turn may result in a greater output of 
large mica as well as in a growing national independence as regards splittings. 


While it has not been possible with the time and funds available to ex- 
emine all the domestic deposits, the investigation has demonstrated that the 
mica resources of the United States are vastly greater than had hitherto been 
believed. 


The Rare Metals and .nonmetals Division has on display an educational 
exhibit of economic minerals and their products which has vroven of great interest 
to visitors to the Washington office. Specimens have been received from all 
sections of the United States and various foreign sources. 
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A novel feature of the exhibit is ‘a collection of balis or: bec dee 
of the ‘various metals. - Another interesting feature is a collection. of: radi o- 
active minerals. assembled from Africa, ‘Czechoslovakia, Cornvall, Russia, Bre-: 
zil, Canada,. Ceylon, and other. foreign countries as well as from domestic de-: | 
posits$ a nunber of undescribed nety-minerals: are included. From time to. time . 
portions of the exhibit are loaned to other organizations. ~~ 


.,. Jn erder to improve facilities for identifying ana: dstedntnine . the 
commercial possibilities of mineral “specimens sent in by prospectors and owners 
of deposits, the Division has equipped a small chemical laboratory and installed 
a nev vetrographic, laboratory for vreparing polished sections and thin sections. 


<6 er ar i 
f | 


. eros * , 
< id ® 7 + 4 
‘ i a 2 cr ~ RE gy le ' : ‘ 2 oy hey oe 
: if . ; 7 ; . . . : ' : bad 
: , i -~ ae . oo 


. i tr 


7261 -~ 38 - 


I.C. 6257 


RECORD OF OUTPUT AND RESOURCES OF METALS IS XEPT TO AID INDUSTRY 


Statistics Compiled and Correlated to Give View of 


SS eS 


General Conditions in ‘ini ng Business 


By Cc. E. Julihn, | 
Chief Engineer, Common. Metals Division 


The work of the Common Metals Division of the Bureau of Mines had 
small beginnings shortly after the termination of the Civil War, when there 
arose a demand for more precise information regarding the mineral resources of 
our Far Vest. 


In 1866 the Secretary of the Treasury, in response to a request of Con- 
gress, instructed J. Ross Brown to study and report won mineral resources in 
the States and territories west of the Rocky Mountains. | ‘Ab preliminary report 
was soon. made and the final report was transmitted to the Speaker of the House 
of Represertatives in 1868, . 


‘Two years later Rossiter W. Raymond, as Commissioner of Mining Sta- 
tistics, continued. this work with a report entitled "Statistics of Mines and. 
Mining in the States and. Territories West of the Rocky Mountains." This was 
repeated anmally for about. a.decade in response to an sexcoodingly active pub- 
lic interest in mining. . | 


Responsibility oe the continuance of such records was then assigned 
to the United States Geological Survey upon its establishment and the first 
volume of "iineral Resources of the United States" was nublished in 1883. To 
this. series of annual volumes we are indebted for the possession of a more com 
plete official record of the national production of minerals and metals up to 
the present time, as the publication has been continued by the Bureau of Mines 
since this work was transferred to.it from the Geological Survey in 1925. 


- The transfer brought to. the Bureau of Mines the statistical force of | 
the Geological Survey, but not its technical staff, whose members had contrib— 
uted valuable part—time service in the preparation of "ifineral Resources of the 
United States" as specialists in the economics of metals and minerals. 


Four divisions were accordingly established in the economics Branch 
of the Bureau of ifJines to cooperate witn the Division of Statistics in the »repar-~ 
ation of the "Mineral Resources" volumes and to specialize in economic studies 
regarding the mineral industries. One of the new divisions is the Common Metals 
Division. 


Its field includes the economic aspects of copper, lead, zinc, tin, 
aluminum, nicizel, iron, manganese, chrome, gold, silver, pyrite, and sulphur. 
The small group of svecialists in the division write or are responsible for the 
"Mineral Resources" chapters on the metals and other mineral commodities mention- 
ed above. Tne division has also developed extensive files and indexes covering 


published data upon them. These data are used in answering numerous inquiries 
from other Government agencies, the public and the mineral and metal industries. 
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Tney are also used extensively in the study of economic problems re- 
lated to the common metals and in the preparation of economic ‘papers that render 
the results obtained. available to the public. , 


™ypical of such work is the series of economic papers on the production 
of the common metals, copper, zinc, and lead, and others on gold, silver anc tin. 
These vapers summarize production of the stated metals froin 1800 to the present, 
bringing together in a single table the production of the continents and all 
producing countries for various periods. They make possible a grasp of the facts 
of Ener ac had not been epearuaeee previousc y= 


- Shorter neriods have been Pvariunteliy covered for individual countries 
or groups of countries, but in attemmting to bring the records together the in- 
Gividual was confronted by various units and the records were not generally avail- 
able except. in large oe libraries. 


me service eepdered: industry: was eiene see a. systematic review of 
sources of information, the selection of what.was: deemed the most authoritative 
data, the conversion of figures to a. single wit and the orderly arrangement of 
the material to render the salient features of production apparent. 


This service is such as.was referred to in the first issue of a new 
technical journal (Metal and Alloys, Juiy, 1929, Vol. 1,.No. 1, p. 1): "When 
the Engineering Foundation recently asked some 50 iron and steel metallurgists 
what was the greatest service that could be done to the iron and’steel industry, 
they were umanimous in stating that even more important than the finding of new 
facts was the comilation and correlation of those facts eaakae on record but 
largely DnsEDTeeIeres and unuee est - Lo 


There has ‘ns been added to the eee work upon the Nhiineral Re- 
sources volumes an almost equally important endeavor to render available to 
industry much fundamental data that is constantly asked for in vain. 


Tie next series looked forvard to as a by-product of the primary work 
of the division will be one on the known reserves and probable ultimate resources 
of the common metals throughout the world. A considerable amownt of data for this 
project. has been collected already and when it has been carefully digested and 
rendered available it should be of enormous value to SHenSUEy, in. sechouine its 
course for the future. As 
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"HEALTH OF WORKERS IN MINES PROMOTED: BY FEDERAL SERVICE . 


: 7 Probl one of ‘Gadee and Dusts ive studied and suid surveys 
Made ‘of Physical ‘Condition of Employes 


By R. R. Sayers, 
oat Chief Surgeon 
“In carrying out its work, the Health Division of the Bureau of Mines 
is subdivided into a Field Section and a Laboratory Section, which work in close 
cooperation and share a mutual interest in many of the problems undertaken. When- 
ever it-is deemed advisable laboratory personnel are detailed to the field or 
field personnel are brought into the laboratory and.in-:this manner problems and 
needs of the. industry are. dealt with by each Bechton CORE se the effort and 
information it is best fitted to give. © ee: Pie 
"tthe work of the Field Section is carried’ on in cooperation with the 
United States Public Health Service, the medical personnel. being detailed to the 
Bureau of Mines by that service, and’ in certain.cases with mining organizations 
and other agencies interested in industrial hygiene. 


From time to time the general information gained by these studies is 
incorporated in publications. ‘Through the medium of these publications the _ 
causes of undesirable conditions as ‘well as the methods which have been found 
most satisfactory in combating | them are disseminated to the mining industry. 


At the time of making these dngeatigations speesatlons are made of the 
medical organizations and industrial hygiene. Reports dealing with these phases 
are also prepared and recommendations made: for 'the improvement of existing condi- 
tions, or for the installation of efficient eee organizations and methods of 
hygiene where they are lacking. | 


In addition to general senitary survey work the Field Section conducts 
investigations relative to the effects of gases and dusts on the health of the 
vorkman,. ne a, 2 


In 1926 an agreement was. sateved into by the Bureau of Mines, the Met- 
ropolitan Life Insurance Company, and the Tri-State Zinc and Lead Ore Producers 
Association (commosed of mine operators. of the three States of Kansas, Oldlahoma, 

and Missouri) for the purpose of expanding the clinic already . in operation by 
- the Bureau of Mines at Picher, Okla., to afford facilities ‘for examining each 
workman in the district at least once a year to determine. the effects, if Any, 
of oe conditions under which they work on the health of. the miners. 


. A building adequate for the work has bess constructed and equipped and 
is now in use. About 9,000 examinations of men and 500 of women and children 
are made’ each year, <A large amount of similar data has been secured previously 
‘from the coal and iron mines of Alabama, the lead-zinc mines of Oklahoma, and 
the gold mines of. Nevada and GerE tonnes | 
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The causes of death among miners“in the principal mining districts of 
the United States .are; being studied for the ourpose of ascertaining the diseases 
and types of accidents’ most prevalent among miners with the object of instituting 
preventive measures. So far, data have been collected from the records of the 


States of Alabama, Indiana, a gi al California, Arizona, Colorado, Utah 
and Wyoming, : 


The Laboratory. Section of the Fealth Division conducts research work 
pertinent to the toxic. limits and. physiological effects of gases, as carbon mon- 
oxide, hydrogen sulphide, sulphur dioxide, etc., as well as devises apparatus and 
methods for their detection. Some of the laboratory and field studies which have 
been recently completed are the physiological effects of long exposures to low 
concentrations of carbon monoxide such as would be encountered in mines. where the 
air would be slightly contaminated with mine fire gases, ‘after damp" from explo— 
sions, inadequate ventilation after blasting, or in automobile garages, vehicular . ‘ 
tunnels, around blast furnaces, and many other pr Pees in the Sees 


| This vork supplements ‘previous work done in connection with: ‘the ventil— 
ation of the Liberty vehicular tunnels, Pittsburgh, Pa., which are now in use, 
and the Holland emia New York City, which were opened’ ‘early: in Noveniber, 1927.° 


: Other major work condunted by” ‘the Laboratory Section has dealt with the 
health hazards in the use of ethyl gasoline, the toxic gasés given off in >the 
handling.and refining of high sulphur crude oil; hydrogen sulphide poisoning in 
oil fields, in tunnels, and in caisson work; and the use of helium-oxygen mixtures 
instead of air for. deep diving and work under high pressure; also extensive in- 
vestigations have been carried out. on ‘the Physiological e erect of: abnormal tem 


= Bor SLURCe. and humidities. 


‘The Paboratery Section {gs subdivided into labotatory arta, each deal- 
ing with a more or less special phase of health research; ' as-Gas Analysis Labor- 
atory, Gas ifasiks and. Resnirators laboratory Patholog gical Rae ae Labor— 
gtory, aad Stream Pollution Laboratory. ; Pe Bate lar 


The Gas Laboratory is a apecceiees central Naeaxeioeg for she purpose 


' of analyzing and examining. gas samples collected in mines throughout the country 


' by the Bureau: of Mines: fiela engineers and frequently by State mine deperviente 
and bahia cpereeere: in: connection with health and, safety studies. oe bee 


: ies: eee Tae. er uaue atmospheres taken during: (1) studies. eeiative 
. to improvement of ventilation in. mines; (2) from sealed mine fire areas‘to de- 
termine the progress of the. fire, as the composition of the’ gas gives:an indi- 
cation when the fire is out and the area is safe to enter and recover; .(3) sam 
' ples taken in-conneotion with rescye and recovery work after explosions in order 
' to safeguard the health and safety of the rescue workers} and (4) the develop- 
.mént, testing and approval of mine equinment when gas-air mediums are required 
‘to ascertain the safety of ‘their use in potentially ’ gassy atmospheres. 


In cases of emergency, as ‘mine explosions and mine pes sere: life 
and property are endangered, personnel are Getailed from the laboratory to give 
assistance in their particular field of work, ‘This service is also extended in 
many cases to State mine devartments and to mine operators. 
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| The-Gas Masks and Respirators. Laboratory-investigates the use and 
suitabil ity of industrial masks. and respirators for encountering atmospheres 
containing toxic and deleterious industrial zgases and dusts such as occur in 
mines and metallurgical plants, leaks from refrigerating machines, during fire 
fighting by municipal fire departments or.in.mines, railroad tunnels, etc. 


One of the principai duties is to make careful tests of commercial 
meats submitted by. the manufacturer. If the appliance . equals or exceeds certain 
test requirements, the manufacturer is granted an anproval plate which he is 
permitted to display on his »roduct, thereby giving the consumer a certification 
of its quality. If the device fails to meet the requirements the manufacturer 
is advised and given recommendations for improvement. 


A development of this laboratory is an apparatus that will continuous- 
ly record the amount of carbon monoxide in the air of mines, tunnels, commercial 
garages, etc. <A number of these were installed in the Holland tunnels, New York 
City, for the purpose of safezuarding the health and safety of the public and 
also as a control for the ventilation system. This device has other uses, as in 
the testing of household gas apvliances and investigative work dealing with 
carbon monoxide poisoning. 


Another accommlishment of immortance to industrial hygiene has been the 
develovment of a readily portable and efficient apparatus for the collecting of 
atmospheric dust samples which serve as a basis for evaluating health hazards as 
well as testing the efficiency of devices and procedures for allaying or prevent-— 
ing the formation of dusty atmospheres. ‘This latter is of outstanding inmmortance 
in metal mines and stone quarries as a mitigation of silicosis and in coal mines 
&@s a preventive measure against disastrous coal dust explosions. 


The Pathological and Physiological Laboratory usually works in conjunc- 
tion with the other laboratories and with the Field Section in conducting studies 
and researches dealing with the physiological erfects and nathological changes 
attending exnosure to air containing various gases and dusts of known or unimown 
toxic action and effect on health. 


In addition to this, specific studies are undertaken on the pathology 
of carbon monoxide poisoning, pathological changes attending exposure to various 
seses, vanors, and dusts found in the industries, an important one of which is 
a study of the action of mineral dusts with special reference to the occurrence 
of silicosis. This has a practicel explication in the testing of inert rock 
dusts with woich the workings of many mines are now periodically coated to render 
the coal dust nonexnlosive lest in the zeal of vreventing coal dust explosions 
another health hazard will be incurred. 


The Stream Pollution Laboratorv is primarily engezed in studying the 
factors underlying the formation of acid mine drainage, its amount and possible 
means of dispesal. To this end surveys are meade of the character and amount of 
acid water given off by mines in certain districts and its influence on the 
local streams, 
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In these, the examination starts at the source of formation in differ- 
) ent parts of the mine and is then ‘followed out until it issues as a stream or is 
pumped from the mine. Particular attention is given to the potential acid- 
forming constituents throughout the course of the water, and after the eee 
enters fresh vater streams its dissipation is observed. 


The information obtained by the Heelth Division as a whole 1a. abeben 
inated to the industry and the public through the medium of Government publ ica- 
tions, the technical press, and ina large measure by correspondence and person- 
al eontact. 
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SAFETY IN MINING IS FOSTERED BY INSTRUCTION OF WORKMEN - 


‘Employes Adi Advised of Proper Practices and Shown 
ped s_of aie es Treatment ‘of Ir Injured 


| By Daniel aniiectons 
Chief ape tneets Satety Division 


’ One: of the anaevigias reasons for. the seiein of the Gaited States . 
Bureau of Mines was the desire to promote greater safety in mining and allied 
industries. Safety continues to.be an important feature in the work of the 
Bureau and during the fiscal year 1929-30 out of a total Bureau of Mines: appro- 
priation of $2,249,670 (other than for hettum) the ehount allotted the. Seely 
Division is $387,510. | SS , * 2 


7 The Safety Division personnel consists of 22 engineers, 2 mine safety 
commissioners, 2. senior foreman miners, 20 foreman miners, 16. first-aid miners, 
16 clerks, 10 codks and 4 laborers, a.total of 91. - These safety workers are. 
distributed through the:10 districts into which the United States has. been di- 
veo for: administration purposes. | : 


The 10 all- steel mine rescue cars have ae ate eee ‘as follows: Car 

dl, Berkeley, Calif.; Car 2, Raton, N. Mex.; Car 3, Pittsburgh, Pa.; Car 4, Terre 
Haute, tnd. ; Car 5, Pineville, ‘Ky.3 Car 6,. Pittsburg: Kans.3:car 7, Huntington, 

We Va.3 Car &.. Duluth, inh, 3 Car 9, Tte, Mont.; Car 10, Des Moines, owa.-: 
There is also a mine rescue car with headyuarters at Juneau, Alasim. In addi- 
tion, there have been established 11:mine’ rescue stations.as follows: Birming- 
ham, Ala.; Berkeley, - Calif.; Seattle, Wash.}; Evansville, Ind.; Jellico, Tenn.; 
UcAlester, Olcla.. § Norton, eee ececen eet Ind. Wilkes Barre, Pa.) and ee 
Pa. : 


Each of ews mine rescue stations has a full ecastenant of ancien’ 
and devices for use in case of a mine fire or explosion and at each station is an 
up-to-date automobile truck. At time of-a mine disaster the Bureau's forces: are 
' immediately placed at the disposal of the authorities, State or company, with a 
view to giving such assistance as may be desired or. presente es 


The activities of the Safety Division at eeaieais times are directed 
largely to securing and disseminating data on safety in mining. Among the num 
erous studies made, or being made, concerning. safety and health in mining are 
those in connection with ‘the causes.and methods of prevention :of mine’ explosions, 
explosibility of dust and gases, explosives and blasting, haulage, electricity, 
falls of persons or material, ventilation, dusts, high temperatures, timbering, 
machinery, and in fact practically anything which results or may result in acci- 
dents of any kind te or around mines. 


| One. of the nea features of the work of the field Seceee of the Safety 
Division is the giving. of: instruction in methods of first aid to. the injured and 
of the use of various kinds of mine rescue apparatus. During the fiscal year 
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ended June 30, 1929, 82,563 full courses were given in mine rescue and first 
aid to those emloyed in mining and allied industries, this being by far the 
greatest number for any one year, the best previous year being 1928 shen 48,604 
full courses — given. 

At nresent this. tvo8 of wor is at the height of its povularity as em 
ployers are now realizing that if all emoloyes are given this training, esnecial-— 
ly that of first aid to the: injured, the emloye simultaneously gets safety train- 
ing and becomes, or at least tends to become, "safety minded." The employer no 
longer depends wholly uwoon the Bureau of iiines forces to do. all of the first-aid 
training and the increased interest “by. the employers is seen in the rapid growth 
in the past few years of cooperative training in which the employer aids the | 
Bureau. forces in training in first aid; in the fiscal year ending June 30, 1927, 
the number cooperatively trained was about 9,000, which was by far the best. 
record up to that time; in the year ending June 30, 1928, those cooperatively 
trained in first aid numbered over 20,000 rhile those cooperatively trained in 
first aid during the fiscal year ending June 30, 1929, numbered nearly 31,000. 


Since its establishment the ‘safety forces of the Bureau have trained 
upwards of 575,000 versons iri the mining and allied ‘industries in the full first 
aid and mine rescue courses, 172,045 having’ béen given. the training during the 
past three vears; in addition several thousarid versons outside of the mining 
and allied industries but living in or near ee localities have taizen all or 
apart of the courses. As a direct result 4is training it is conservatively 
estimated that at least 200 lives are saved vanmally. 


'A special or advanced course of instruction for mine officials in di- 
recting rescue or recovery work in éase of mine disaster requiring about a two 
veeks' veriod of instruction vas given in full. to 72% persons during the fiscal 
year ending June 30, 1929, this course having been ‘given to.736 in the year end- 
ing June 30, 1928, and to 457 in the year ending June 30, 1927. Much effort has 
been expended in the preparation of a course of instruction in safety in coal 
mining and it is expected to have this course ready for use before Jan.1, 1930. 
Similar courses will be preapvred for metal mining and for the petroleum industry. 


As a part of the work of the Safety Division in the forwarding of the 
first aid and mine rescue training much time and effort are expended in connec- 
tion with first aid and mine rescue meets; in fact most of the attention of the 
field men of the division is centered on these meets nerve June, Jul, oe 
and September of every year. 


Tne “demand for the services of the Safety Division jaxeounsl:. for vari- 
ous activities for these meets is such that at times it is impossible to fill 
&ll of the requests for aid. During the lest fiscal year the Bureau safety men 
assisted actively at 94 meets at which 1,541 teams involving 9,246 persons par- 
‘ticipated as principals; during the peayious year there was participation in 
46 meets. 


As a culmination of these local meets there is annually held an [Inter- 
national First Aid and Mine Rescue Meet which is sponsored by the Bureau of 
Mines. The International Meet was held in Butte, Mont., during the fiscal year 
ending June 30, 1929, and one was held on Sept. 12, 13, and 14, 1929, at ifansas 
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City, Mo., there being in competition 49 teams from 18 States representing not 
only the coal and metal mining industries but also sulphur mining, fluorspar min- 
ing, steel ‘and ore smelters, the. petroleum industry,:.and the. cement industry. 


In addition to.other duties the field men, more especially the engi- 
neers, make underground mine examinations and reports not only at time of mine 
disaster but also at ordinary periods, these reports in general giving a descrip- 
tion of conditions as to safety and usually with specific suggestions as to feas- 
ible methods towards increasing safety. Most of the reports of this description 
are not published but some of them are transmitted confidentially to the mine 
operator. . 2 eo eee | oh 


During the past fiscal year over 300 safety reports of various. kinds 
(compared with 165 in the previous year) were made or handled by members of ‘the 
Safety Division, and of these 27 formal reports on mine disasters were. trans— — 
mitted confidentially to mine operators, 40 formal safety examination reports . 
vere also sent confidentially to the operators and 50 pavers on safety subjects 
were published by the Bureau of ifines or by the Technical Fress or in the proceed- 
ings of technical societies. 


The number of manuscrints prepared for publication by members .of the. 
Safety Division. increases ranidly:. There were. 50 »apers by members of the Safety 
Division published in the fiscal year ending June 30, 1929, against 29 such man- 
uscripts during the fiscal year endirg June 30, 1928, and le in the fiscal year 
ending June 30, 1927. During the fiscal year ending June 50, 1929, the Bureau's 
attention was called in one form or other to 38 mine explosions involving 139 
‘fatalities; 24 mine fires involving 4: fatalities, and 17 miscellaneous mine 
accidents with 35 fatalities, the total involving 79 accidents or disasters, with 
/ 4178 killed.’ -: : a oa | = 9 
_ The record of the year was much better as to explosions than. the. record 
of the vrevious year, there having been but 139 fatalities in the 38 explosions 
.. during the fiscal year ending June 30, 1928,. against 342 killed in 31 such af~ 
fairs during the previous fiscal year. che a, (2: an S88 | a 
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INFORMATION ON SAFE.PRACTICES DISTRIBUTED TO MINE OPERATORS 


4 . goes _Inspectors Advised of Findings of Bureau 
: “of M of Mines on Protection of Worxers in n Industry 


. By Daniel Hareineton: 
ooeee Engineer, peony, Division 7 


In order to secure maximum af Packivaness for the data on safety sub-— 
Jects published by the Bureau of Mines there have been vrepared lists of min- 
ing. mer known to be sufficiently interested in mine safety to read literature 
on that subject; as soon as new safety data are vublished, the data are trans— 
mitted to the persons on the’lists, care being talten.to se6nd-only'such data as 
are likely to interest the recipient; in other words, coal mining data in gen- 
eral are sent cay to: coal ee men gece metal mining data only to metal min- 
. ing men. | 


The State inspectors are placed on special lists and each State in- 
spector is sent the Bureau's latest safety literature at his home as soon as the 
data are available. The effect of this direct contact policy on Bureau safety 
literature is reflected in much closer cooperation with the Bureau's safety work 
not only by tn2 mining operators but also ae the State ane echree forces in 
nearly every State in the Un20s 


The induatey is inclined to offer much better financial inducements to 
expert safety workers than can be given for similar work within the Bureau and 
as a consequence the turnover among the approximately 60 field engineers and other 
field men of the Safety Division is high. During the year, 19 new men (engineers 
and first-aid miners) were taken into the Safety Division. As it requires at | 
least tivo years before these new men are fully assimilated into the Bureau work 
and functioning even approximately well,.:this situation at times seriously handi- 
caps the progress of current work. ‘The new men are now given a course of in- 
struction of several months at the Pittsburgh Station and this materially expe- 
dites their availability for general field work, 


The loss of safety men to the industry has numerous advantages to the 
Safety Division even though it also entails some handicaps: Each of these Bureau 
men who goes into the industry remains essentially a Bureau worker inasmuch as 
ne continues to spread safety doctrine essentially along Bureau of Mines prin- 
ciples. 


During the past vear a large amount of safety work has been done in 
cooperation with State mine inspection forces in Alabama, California, Coloraco, 
Illinois, Kentucky, Maryland, North Carolina, Utah, West Virginia, and other 
States, Four newly appointed electrical insvectors for the State of Pennsylvania 
were conducted through the safety and experiment station at Pittsburgh and given 
information as to the Bureau permissibility system and to the Bureau's ideas in 
regard to the hazards connected with the use of electricity in mines, 


The Safety Division is also carrying on a study of explosives accidents 
in Pennsylvania in cooperation with the State Denartment of Mines, and cooperative 
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investigations and reports were made on serious mine disasters. Cars 1 and 7 
were engaged in an intensive campaign of 100 per cent first-aid training in the 
State of West Virginia in cooperatzon with the State Inspection Departnent, 
training having been given- in 73 communities in West Virginia during the past 
year. An engineer of the Safety Division was assigned to Kentucky to make safety 
inspections of the coal mines. of. Kentucky in: eceperation with the various State 
inspectors. A similar arrangement was perfected.in Utah. 


An inspection and report ‘were ‘nade of treated timbers in a mine in 
Michigan in cooperation with the University of Wisconsin eo the mereee Products 
enanrere of we Teper uments: oe Agriculture, ne 8 gn 


‘In Illinois, Alabsia, Indiana, Colorado, and: siues States the inspec+ 
tion Fees ‘of the State assisted materially | in forwarding the comlete or 100. 
per cent training of ‘the personnel of mining companies in.metnods of first eid: 
to the injured. ‘In. North ‘Carolina, California, and othér, States, the Bureau 
upon request of- State officials, coopérated with State officials in giving Bug~ 
Beatie as aS ‘safety in’ minés OF, in industries affiliated with mining. 


_ Qne of the most’ notable of the cooperative: activities of the ‘Safety 
‘Division during the year was that in which many of the field men of the Safety 
Division throughout the country assisted the Portland Cement: Association in its 
no-lost—time accident. drive, this assistance being in-the form:of giving the 
Bureau's first-aid course . ‘to several . thousand employes-of:the cement industry, 
and also the Buredu's engineers particivated in a, ‘considerable. number of safety 
meetings of the: Portland | ‘Cement Association and gave. tals and syggestions :on. 
safety. ‘The! cement Andustry is taking eee strides hoverss. ee 
of ak . | oe , 


| One. of the most extensive of ‘the. ‘aouaeeatiee astivitics of: the . spineed 
is that of guiding the Joseph A. ‘Holmes safety Association and the Holmes pie 
“chapters.” At’ thie annual meeting of the Joseph A. Holmes Safety Association on. ' 
Mar. ‘5, 1929, there were awarded five gold. medals, three silver medals and 26 
diplomas to ‘persone engaged in mining for heroic services performed. There were 
also awarded nine certificates of ionor to companies and two to individuals for. 
meritorious safety necerdn: 


The Safety Division. made arrangements for the. Grocontetion, of these .- 
certificates and medals, in most cases the presentation being made: at a@ public . 
gathering. It is estimated that the full time and effort of at least three ners 
sons are exvended yearly in.sending representayives to make these presentations, 
in furnishing speakers” at the chapter meetings, and other miscellaneous activities 
connected with this work. <A monthly mimeogrephed publication is issued kmown as 
the Holmes Chapter Notes, this vublication giving, approximately. 5,000 words month- 
ly on various vhases of safety vorls both outside of and within. the Holmes Chapter. 
At the present time there are 70 active chapters in. the Holmes Safety Association, 
the purpose of which is to promote the safety, health, and welfare of miners and 
their families. 


‘. Ven it is considered how vast is the extert of the activities of the 
mining industry, including coal’ and.metal mines, quarries, and the oil industry, 
it is soon realized that a personnel of 91 is decidedly ‘small to cover all of the 
“ramifications which affect or are affected by safety in the industry: neverthe- 
less, much has been accomplished in this field. 
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INFORMATION ON EFFICIENT MINING GIVEN IN FEDERAL PUBLICATIONS 


Results of Research on | safet y and Economy in Indus- 
try Distributed in ‘Pamphlets and.Letters 


By Jona A. Davis, 
Chief mngineer, Information Division 


The Information Division of the Bureau of Mines edits and distributes 
publications describing the results of the Bureau's investigations conducted 
with a view to promoting health, safety, and efficiency in the mineral indus- 
tries; it summarizes the Bureau's findings . to make them available to the tech- 
nical, trade and daily press; it prepares and conducts exhibits for conventions 
of technical societies and for expositions; it answers thousands of letters re— 
questing information about the wide diversity of matters pertaining to the field 
of Bure2u activities; and it supervises the preparation and circulation of motion- 
picture films depicting technologic and safety methods or processes used in the 
mineral and allied industries. - 

In the 19 years since its eh ag agash the Bureau of Mines has issued 
835 different nrinted publications. f these, 300 are bulletins presenting in 
comprehensive and permanent form the pegales of scientific investigations; 450 
are téchnical pavers giving similar results but in briefer and more tentative 
form; 4 are ecqnomic papers giving analytical studies of production statistics, 
sources, resources, distribution, and industrial flow of mineral commodities; 36 
are miners! circulars dealing with the prevention of mine accidents, first-aid anc 
mine- rescue methods, and health and sanitation, and ere written in popular style 
for the men actually engaged in mining; 18 are annual reports of the Director, 
summarizing the work of each fiscal year; 8 are safety handbooks and charts; and 
19 are schedules outlining the procedures for testing explosives, mine lamps, 
breathing anparatus, mining machinery and mine equipment witn a view to determin- 
ing from a. safety point of view the "permissivility" of these items for use in 
mines. 


The Bureau has also issued annually since 1925 approximately 60 reports 
containing statistical information concerning the preparation and consumtion of 
mineral materials. a 

These separate reports are combined later. in ‘tio complete annual vol— 
umes of "Mineral Resources of the United States." me) 

Rach year, aporoximately 75 mineographed. or ‘mul tigraphed Reports of 
Investigations are issued by the Bureau. The purpose of these brief papers is 
to present vromptly to the industry the summarized results of work which may be 
described more fully later in builetins or technical papers. 


The Bureau also issues annually apvroximately the same number of mimeo— 
graphed or multigraphed Information Circulars. These present technical and safe-- 
ty information which it is thought shovwld be made available to the mining: industr: 

Bath: Og ene ° 
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but which :does not necessarily mabrceeny the result of original investigations 
by the Bureau of lines. os 


‘When new nublications ‘are ready for issuance, ‘descriptive postcard 
notices are vrenared by the Information Division and mailed to all who have ex- 
pressed the desire to receive them. Descrivtive lists of Reports of Investiga- 
tions and Information Circulars are also mate to.a Beperere: smaller list. 


- At the. same time a: ‘eondanued secant summarizing the results and con-~- 
clusions given in the vublication are prepared, and released to the technical, - 
trade, and daily press by Which they are - extensively, used. - 


Similar statements for the press are also prepared and issued at the 
conclusion of outstanding investigations by Bureau engineers and before vublica— 
tions giving the full details are ready for issuance, thus ne the findings 
Sr eek available to the a ke ar 


| "Exhibits illustrating various phases” of Bureau wees for example, 
as the use, of gas masks, the dangers of hydrogen sulphide, the value. of. rock 
dusting to prevent mine explosions-~are prepared by the Information. Division 
for conventions or expositions of scientific societies ‘and manufacturers ! or pro- 
ducers! associations, and for county or State fairs. — | 


The Bureau of Mines serves the million miners and quarrymen of the 
United States, the million or so workers in the metallurgical and petroleum in— 
dustries, and other large groups. Its studies of the efficient utilization of 
fuels are of direct interest to every manufacturer and power-plant operator, to 
the boller-plant fireman, and even to the operator of the small domestic heating 
furnace, 


Investigations regarding the use of explosives in mining are equally 
valuable to the man who uses explosives in building roads or the blowing up of 
stumps. 


Research in internal-combustion engine fuels is of interest to the mil- 
lions of owners of automobiles. Various bulletins on smoe prevention are applied 
for by those interested in civic betterment. The Bureau's investigations looking 
toward more healthful and more sanitary conditions in the mining camps are equal- 
ly adaptable to the needs of non-mining communities. Statistical reports on pro- 
duction and consumtion of different mineral materials are greatly valued by 
commercial and financial interests. 


The Bureau's research in the development of mine rescue oxyszen-breath— 
ing apvaratus hes resulted in the designing of resvirators and gas masks which 
have been of value to city firemen, railway train crews, workers in chemical in- 
dustries, and many others whose daily labors expose them to dangerous smoke and 
fume conditions. 


With its work appealing to such an extensive and varied audience, the 
Bureau naturally is the recipient of a large number of letters requesting inform 
ation and publications. In some years, more than 100,000 of such letters of in-— 


quiry, touching won almost every conceivable matter of interest to the mineral 
and allied industries, have been received. 
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Although it is ‘ne: a policy to refer to its specialists in- 
aiipies of a highly specialized and technica] nature in the majority of cases 
the Information Division is able to save the. ‘time and oeerer se these special- 
ists by oe the more genera), inquiries. ae 


The. Garena’ of Mines: has a large collection of educational industrial 
motion-victure films which show different steovs in the production, treatment, 
and utilization of the essential mineral materials or illustrate safe methods’ 
' of mining and vrevaring minerals. ‘The films are produced through the coopera~ 
tion of industrial concerns, Which defray their cost; but the supervision of 
production and the circulation of eee films come within the eon ee of 
the Information Division. — - 


On June 30, 1929, the collection contained 563:sets of films, com- 
prising 1,486 reels, each approximately 1,000 feet in length. During the past 
year the films were shown on 9,100 occasions before an estimated attendance of. 
2,570,000 persons. - Circulation is centered at the Pittsburgh Experiment Station 
of the Bureau, with.16 sub-distritution points throughout the country. The _ 
films are loaned to schools, churches and cluos, civic, business and military” 
organizations, miners! local ‘unioris , and other interested bodies, without cost 
other than for transportation. 
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MACH INERY IN MINES 1S ee TO TuSURE SAFSTY OF WOREMEN 


Efficiency in | Utilization of of Puls Is Fostered by 
| Research at at 3B Bureau of Hines 


By Rudolph Kudlicn, 
Acting Chief Engineer, ‘Mechanical Division 


fhe Mechanical Division of the Bureau of Mines operates under two 
appropriations, one, the Investigation of Mine Accidents, and the other, Test— 
ing Fuels. Its various activities naturally group themselves under -two class— 
ifications, that having to do with mining machinery, and that with paves tae 
tions into the quality and. use. of aucn ee 


The svork on Sie ae asia es is confined primarily to the. safety side 
of the subject, studying mechanical-and electrical equipment used in mines from 
the standpoint -of lessening the, pene ee mBion their use incurs to.the personnel 
of the mine, fee 


About the time the. Bureau of Mines was organized the use of electricity 
in mines was making rapid strides. There was some question in the minds of 
some as to whether the economies which the use of electricity effected. were suf— 
ficient to warrant the extra hazard which the widespread use of electricity in- 
curred, | 


This became one of the first problems which the Bureau attacked. 
Studies vere made of the ignition of gases and coal dust by sparks and arcs from 
electrical machinery, - ‘Which. showed that electrical machinery, if properly 
constructed,’ covld be used with impunity ou pree mners gaseous mixtures might 
occur. | 


An approval system was built up under which electrical . machinery and 
devices are submitted under schedules which specify the minimum. requirements 
necessary, in the opinion of the Bureau and other interested: parties, . to prevent 
the ignition of surrounding atmospheres by electrical sparks POGece in. the. 
machine, 


_ Schedules have been: nublished from time. to time covering. tests of elec- 
trical machinery used underground to mine, load, and transport the coal, elec- 
tric and flame lams used for illumination and devices for detecting the presence 
of dangerous accumulations of gas. Machinery and devices for practically every 
purpose necessary inside of a coal mine have passed such tests and are available 
to the mine operator so that he can equip his mine with machinery which will 
practically eliminate the danger of expiorsens from that source. 


In addition to the rottine testing of maaninery: gubal vied for. anproval 
as "permissible," the Klectrical Section conducts research work in the. field of 
ignition of gases by electricity, the prevention of propagation of flames and 
similar phenomena which have a Dearing on the design of electrical apparatus for 
use in mines, 
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The actual mechanical hazards were better tnderstood by mining men 
and machinery manufacturers, so that the need did not arise for the establish- 
ment of an approval system as it did ith the electrical machinery, and the 
Bureau's work along these lines has not been so extensive. The Mechanical Sec- 
tion interests itself vrincipally in hoisting and haulage machinery and safety 
devices usec with such is aaa 


The greater volume of work is done in eonnection with the testing of 
fuels. This nhase of the work covers both routine service in determining the 
quality of fuels and their use and scientific studies to determine fundamental 
chemical and nhysical principles in the combustion and utilization of fuels. 


It covers service to Federal departments, State, and municipal organ- 
izations, investigations into the use of fuels, and research on carbonization 
of fuels and bv—nroducts obtained from carbonization, synthesis of fuels, con- 
stitution of solid fusls, and miscellaneous chemical analyses which may be of 
materials worked with in any of the above mentioned investigations, or of solid 
or liquid substances met with in the other activities of the Bureau. That part 
of the fuels vorl: having to do with service and use of fuels is carried on under 
the sunervision of fuel engineers and chemists, Waile the research work is super- 
vised by the chief chemist of the Bureau. 3 


As service to other hegeeaneat bodies, agecetanse is given i in prepar— 
ing specific:tions, awarding contracts and sammling deliveries of coal and, at 
the coal analysis laboratory, analyses are made of these samples as well as 
others collected in the course of other pyeeuree acne both by the Bureau and 
other Government &zencies.. 


Another class of service is rendered by the Fuel Economy Service Sec~ 
tion. This section acts in the capacity of consulting engineer to various Fed- 
eral departments in matters related to the efficient use of fuels in heating and 
power vo’ snts both as to the design of new installations or alterations to old 
plants and es to the operation of existing Denes 


The investigations on the use of fuels are carried.on both with re- 
spect to their combustion in furnaces of various tyres and to their conversion 
into manufactured gas, Both the basic principles of combustion and tneir prac— 
tical application to power plant and domestic boiler furnaces and. porte other | 
furnaces are studied. — 7 


Exoeriments and tests on the combustion of coal both on grates end in 
powderec form have developed data which are of great value to manufacturers and 
operators of boiler and heating furnaces. - 


Information obtained on the relative efficiency of combustion which 
can readily be attained with different. fuels assists the central station operator, 
the manufacturer who maintains an isolated power plant, and the domestic user of 
coal. Studies of the fusibili ty of ash from coal yield information which is of 
assistance in Se clinzer troubles, in some furnaces and removing the esh 
in others. . : 


Changes in swplies of gas—malting fuels and in market conditions both 
as to material required for the manufacture of gas and the disvosal of the product 
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bring about changes in gas-making methods. As such changes occur in certain 
districts, exoveriments are made, usually at operating plants, to determine how 
these changing conditions can best be met. 


The research work serves to determine the fundamental facts on which 
practices in the use of fuels may be based. At the present time, interests in 
future developments in the use of fuels turns to carbonization and the synthesis 
of liquid fuels from the more readily available solid hydrocarbons. Typical 
American coals are treated by various carbonization methods to ascertain how 
they respond to such treatment and what by-products are obtained. These by- 
products are also studied as to their characteristics and the manner in which 
they can best be utilized, 


A method is being developed for testing coal in the laboratory to as~ 
certain its carbonizing characteristics and the yield of coke, gas, and by~prod- 
ucts which can be obtained in practice. ‘The synthetic production of light hydro- 
carbon liquid fuels from gases obtained at least in part from coal is being 
given considerable attention. The catalytic effect of various substances on 
the chemical reaction involved is being studied. Microscopic examination of 
coals disclose information on its constitution and origin which is of value in 
studying carbonization, ease of ignition, and in correlating different deposits. 


In addition to routine work of analyzing miscellaneous materials which 
are submitted by other investigating groups of the Bureau, a certain amount of 
experimental and research work is done in connection with the development of 
standard methods and apparatus for testing solid fuels of mineral origin. 


In an organization having so wide a field of activity as the Bureau 
of Mines, there is a certain amount of overlapping of the work of the different 
divisions. Hence the various sections and laboratories of the Mechanical Divi- 
sion from time to time assist other divisions and at other times receive: 
assistance from them both in experimental or testing work and by consultation. 
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